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Heteracvclic derivatives 

The present inv^tion relates to novel heterocyclic derivatives, processes for their 
preparation, and their use in medicaments, especially for the treatment of chronic 
obstnicti ve pulmonary diseases. 

The fibrous protein elastin, which comprises an appreciable percentage of all protein 
content in some tissues, such as the arteries, some ligaments and the lungs, can be 
hydrolysed or otherwise destroyed by a select group of enzymes classified as elastases. 
Human leukocyte elastase (HUB, EC 3A21.37), also loiown as human neutrophil 
elastase (HNE), is a glycosylated, strongly basic srane protMse and is found in the 
azurophilic granules of human polymorphonuclear leukocytes (PMN)- HNE is released 
fiom activated PMN and has been implicated causally in the pathogenesis of acute and 
chronic inflanunatoiy diseases- HNE is capable of degrading a wide range of manix 
proteins including elastin, and in addition to these actions on connective tissue HNE 
has a broad range of inflammatory actions including upregulation of IL-8 gene 
expression, oedema formation, mucus gland hyperplasia and mucus hypersecretion. 
Pulmonary diseases where HNE is believed to play a role include lung fibrosis, 
pneumonia, acute respiratory distress syndrome (ARDS), pulmonary emphysema, 
including smoking-induced emphysema, chronic obstractive pulmonary diseases 
(COPD) and cystic fibrosis. HNE has also been causally implicated in rheumatoid 
arthritis, atherosclerosis, brain traxmia, cancer and related conditions in which 
neutrophil participation is involved Thus, inhibitors of HLE activity can be potentially 
usefiil in the treatment of a number of inflammatory diseases, especially of chronic 
obstmctive pulmonary diseases (JLA- Stockley, Neutrophils and protease/arUiptotease 
imbalance. Am. J. Respir. Crit Care 160, S49-S52 (1999)]. 

The synthesis of certain 6-mefhyl-l,4-diphenyl-3,4-dihydro-2(lH)-pyTimidinethione 
derivatives is described in J. Comb, Chem. 3, 624-630 (2001), J. Fluorine Chem, 90, 
17-21 (1998) and Khim. Geterotsiid. Soedin. 9, 1223-1227 (1986) \CherrL Absir, 107, 
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39737 (1987)], A specific phannacological activity of these compounds is not 
mentioned* 

The present invention relates to compounds of the general foraiulas (1-A) and (I-B) 




(I-B), 



wherein 

A represents an aryl or heteroaryl ring, 

10 

R\ and independently from each other represent hydrogen, halogen, nitro, 
cyano, CpCg-alkyl, hydroxy or CrCs-alkoxy, w^herein Ci-Cc-alkyl and 
CrCe-alkoxy can be further substituted with one to three identical or different 
radicals selected from the group consisting of halogen, hydroxy and C1-C4- 
alkoxy, 

represents Ci-C^-alkyl, CrCe-alkylcarbonyl, Ci-Ce-alkoxycarbonyl, hydroxy- 
caibonyl, aminocarbonyl, mono- or di-Ci-C4-alkyIaminocarbonyl, Ce-Cio- 
arylaminocarbonyl, heteroarylcarbonyl, heterocyclylcarbonyl, heteroaryl, 
heterocyclyl or cyano, wherein Ci-Ce-aDcyl, Ci-Cc-allcylcarbonyl, Ci-Cd- 
alkoxycarbonyl, mono- and di-Ci-C4-alkylaminocarbonyl can be further sub- 
stituted with one to three identical or dififerent radicals selected from the 
group consisting of Ca-Cg-cycloaDcyl, hydroxy, Ci-C4-alkoxy, Ci-C4-alkoxy- 




15 

R^ 

20 
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caibonyU hyd2x>xycaiboiiyl, aminocarbonyl, mono- and di-Ci-C4-allQ^lamuio- 
carbonyU Ct-G4-alkytcarbonylainino, amino, mono- and di-Ci-C4-alkylamino, 
heteroaiyl, heterocyclyl, tri-(Ci-C6'aIkyl)-sUyl and cyano, 

represents Ci'C4-alkyI, which can be substituted with one to three identical or 
different radicals selected from the group consisting of halogen, hydroxy, 
Ci-C6-alkoxy, C2-C6-alkenoxy, Ci-Ce-alkylthio, amino> mono- and di-C|-C5- 
alkylamino, axylamino, hydroxycaibonyl, Ci-Ce-alkoxycarbonyl and the 
radical -OCi-C4-alkyl-0-CrC4-alkyl, 

represents hydrogen, Ci-C^-alkylcaibonyl, Cs-Cg-cycIoalkylcaibonyU Ci-<:;6- 
alkoxycarbonyl, mono- or di-Ci-C4-alkylaminocarbonyl, wherein Ci-Ce- 
alkylcarbonyU C|-C6-aIkoxycarbonyl, mono- and di-Ci-C4-alkylamino- 
carbonyl can be substituted with one to three identical or different radicals 
selected from the group consisting of C3-<^fi-cycloalkyI, hydroxy, CrC4- 
alkoxy, amino, mono- and di-Ci-C4-alkylamino, 

represents Ci-Ce-alkyl, which can be substituted with one to three identical or 
different radicals selected from tihe group consisting of. hydroxy, C1-C4- 
alkoxy, amino, mono- and di-Ci-C4-alkylamino, Ci-C4-alkoxycarbonyl, 
hydroxycaibonyl, aminocarbonyl, mono- and di-CrC4-alkylaminocaibonyl, 
Ci-C4-alkylcarbonyloxy, aminocarbonyloxy, cyano, aryl. heteroaryl and 
heterocyclyl, wherein heteroaryl and heterocyclyl can be ftulher substituted 
with one to two identical or different radicals selected from the group 
consisting of Ci-C4-alkyl, hydroxy and 0x0, 

represents halogen, nitro, cyano, Ci-Cg-aBcyl, hydroxy or Ci-Cc-alkoxy, 
where?in Ci-Ce-alkyl and Ci-Ce-alkoxy can be further substituted with one to 
three identical or different radicals selected from the group consisting of 
halogen, hydroxy and Ci-Q-alkoxy, 
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and 



Y^, Y^ and Y^ independently fix>m each other represent CH or N, wherein the 
ring contains either 0, 1 or 2 nitrogen atoms. 

The compounds according to this invention can also be present in the form of their 
salts, hydrates and/or solvates. 

Physiologically acceptable salts are preferred in the context of the present invention. 

Physiologically acceptable salts according to the invention are non-toxic salts which 
in general are accessible by reaction of the compounds (I) with an inorganic or 
organic base or acid conventionally used for this purpose. Non-limiting examples of 
pharmaoeutically acceptable salts of compounds (I) include the alkali metal salts^ e.g. 
lithium^ potassium and sodium salts, the alkaline earth metal salts such as magne- 
sium and calcium salts^ the quaternary ammonium salts such as, for example, triethyl 
ammonium salts, acetates, benzene sulphonates, benzoates, dicarbonates, disulphates, 
ditartrates, borates, bromides, carbonates, chlorides, citrates, dihydrochlorides, 
fumarates, gluconates, glutamates, hexyl resorcinates, hydrobromides, hydro- 
chlorides, hydroxynaphthoates, iodides, isothionates, lactates, laurates, malates, 
maleates, mandelates, mesylates, methylbromides, methylnitrates, methylsulphates, 
nitrates, oleatcs, oxalates, pahnitates, pantothenates, phosphates, diphosphates, 
polygalacturonates, salicylates, stearates, sulphates^ succinates, tartrates, tosylates, 
valerates, and other salts used for medicinal purposes. 

Hydrates of the compounds of the invention or their salts are stoichiometric com- 
positions of the compounds with water, such as for example hemi-, mono-, or 
dihydrates. 



Solvates of the compoxmds of the invention or their salts are stoichiometric compo- 
sitions of the compounds with solvents. 
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The present invention includes both the individual enantiomers or diastereomere and 
the corresponding racemates or diasteteomcric mixtures of the compounds according 
to the invention and their respective salts. In addition, all possible tautomeric forms 
of the compounds described above are included according to the present invention. 
The diastereometic mixtures can be separated into the individual isomers by 
chromatographic processes. The racemates can be resolved into the respective 
eaantiomere either by chromatographic processes on chiral phases or by resolution. 

In the context of the present invention, the substituents, if not stated otherwise, in 
general have the following meaning: 

Alkyl in general represents a straight-chain or branched hydiocaibon radical having l 
to 6, preferably 1 to 4 carbon atoms. Non-limiting examples include methyl, ethyl, n- 
propyl, isopropyl. n-butyl. isobutyl, sec,-butyl. terL-butyU pentyl, isopentyl, he:^l, 
isohexyl. the same appUes to radicals such as alkoxy, alkylthto, alkylamino, alkyl- 
catbonyl, alkoxycarbonyl and alkoxycarbonylamino. 

Alkoxy illustratively and preferably represents methoxy, etfaoxy, n-propoxy. iso- 
propoxy, tert-butojo^, n-peoto3cy and n-hexoxy. 

A^^n^ illustratively and preferably r^resents allyloxy. but-2-eu-l-oxy, pent-S-en-l- 
oxy und h6X-2-en-l-<)xy. 

Aikj^ illustratively and pref^ably represents methylthio, ethylthio, ri-propylthio, 
isopropylthio, tert-butylthio, n-pentylfhio and n-hexyllhio. 

AycjOcarb^ in general represents a straight-chain or branched hydrocarbon radical 
having 1 to 6, preferably 1 to 4 carbon atoms which is bonded via a carbonyl gioup 
Noa-limiting examples include acetyl, n^piopionyl, n-butyryl, isobutyryl. pivaloyi, o- 
r.exanoyl. 



LeA36266-Gg 01 



Alkylcaibonylainino in general represents a straigjit-chaia or branched hydrocarbon 
radical having 1 to 6, preferably 1 to 4 carbon atoms which has a caibonylainino 
(-CO-NH-) function at Qie position of attachment and which is bonded to the carbonyl 
group. Non-limiting exanqiles include acetylamino, n-propionylanuno, n-butyryl- 
amino, isobutyiylamino, pivaloylamino, n-hexanoylamino. 

Alkylcarbonvloxv in general represents a straight-chain oc branched hydrocarbon 
radical having 1 to 6, preferably 1 to 4 carbon atoms which has a carbonyloxy 
(-C0-0-) function at the position of attachment and which is bonded to the carbonyl 
group. Non-limiting examples include acetyloxy, n-propionyloxy, n-butyryloxy, iso- 
buQoyloxy, pivaloyloxy, n-h«canoyloxy, 

Cvcloalkvl in general rqiresents a cyclic saturated hydrocarbon radical having 3 to 8, 
preferably 3 to 6 catbon atoms. Non-limiting examples include cyclopropyl, cyclo- 
butyl, cyclopentyl, cyolohexyl and cycloheptyl. 

Cycloalkvlcarbonvl represents a cycloalkyl radical having 3 to 8, preferably 3 to 6 ring 
carbon atoms which is bonded via a carbonyl group, illustratively and preferably repre- 
senting cyclopropylcarbonyl, cyclobutylcarbonyl, cyclopentylcatbonyl, cyclohexyl- 
carbonyl and cycloheptyicaibonyl. 

Alkoxvcarbonvl Ulustrativelv and preferably represents methoxycarbonyl, ethoxy- 
carbonyl, n-propoxycarbonyl, isopropoxycarbonyl, tert.-butoxycarbonyl, n-pentoxy- 
carbonyl and n-hexoxycaibonyl. 

Alkylamino represents an alkylamino radical having one or two (independently 
selected) alkyl substituents, illustratively and preferably representing methylamino, 
ethylamino, n-propylamino, isopropylamino, tert.-butylamtno. n-pentylamino, n-hexyl- 
amino, iS^,;\^dimethylamino. //,A/^iethylamino, iV^thyl-iV-methylamino, A^-methyl-JV- 
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n-propylamino, ^-isopropyl-A^-n-propylainmo, iV'-tet-butyl-iV^mefhylammo, N-ethyU 
iV-n-pentylamino and JS^n-hexyl-AT-met^ 

Alkylaminocarbonyl represents an alkylaminocarbonyl radical having one or two 
5 (independently selected) alkyi substituents, illustratively and preferably representing 
raethylaminocarbonyl, ethylaminocarbonyl, n-propylaminocaibonyl, isopropylamino- 
carbony], tert-butylaminocarbonyl, n*pentylaminocarbonyI, n-hexylaminocarbonyl, 
A^iST-diniefliylaniinocarbonyl, i\^,/\WieftyIaminocarbonyl, JV-ethyl-M-methylaminocarb- 
onyl, A/^methyl-A/'-n-jpropylanunocaibonyl, M-isopropyl-JV-n-propylaminocarbonyl, 
1 0 teA-butyl-A^-methylaminocarbonyl, iV-ethyl-iST-n-peutylamino-carbonyl and A^-n-hexyl- 
^-methylaminocazbonyL 

Aiyl repres^ts a mono- to tricyclic aromatic carbocyclic radical, having generally 6 to 
14 carbon atoms, illustratively and preferably representing phenyl, naphlhyl and 
1 5 phenanfhreayL The same applies to radicals such as aiylamino- 

Heteroaryl per sc and in heteroarylcaifaonyl represents an aromatic mono- or bicyclic 
radical having generally 5 to 10 and preferably 5 or 6 ring atoms and up to 5 and 
prefCTably up to 4 heteroatoms selected from the group consisting of S, O and N, 
20 illustratively and prefwably representing thienyl fuiyl, pyrrolyl, thia2olyl, oxazolyl, 
isothiazxDlyl, isoxazolyl, imidazolyl, pyridyt. pyrimidyl, pyridazinyl, indolyl, indazolyl, 
benzofbrany 1, benzothiopheny I, quinolinyl^ isoquinolinyL 

Heteroarylcarbonyl illustratively and preferably represents thienyIcarfaonyI» furyl- 
25 carbonyl, pyirolylcaibonyl, thiazolylcarbonyl oxazolylcarbonyl, isoxazolylcaibonyl, 
imidazolylcarbonyl, pyridylcaibonyl, pyiimidylcarbonyl, pyridazmylcaibonyU indolyl- 
caibonyU indazolylcarbonyl, benzofiiranylcarbonyl, benzothiophenylcaibonyl, quino- 
linylcaibonyl, isoquinolinylcarbonyl, 

20 Heterocyclyl per se and in heterocyclylcarbonyl represents a mono- or polycyclic, 
preferably mono- or bicyclic, nonaromatic heterocyclic radical having generally 4 to 
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10 and preferably 5 to 8 ring atoms and up to 3 and preferably up to 2 heteroatoms 
and/or hetero groins selected from the group consisting of N, 0> S, SO and SO2- The 
heterocyclyl radicals can be saturated or partially unsaturated. Preference \s given to 
5- to S-membered monocyclic saturated heterocyclyl radicals having up to two. 
heteroatoms selected from the group consisting of O, N and S, such as illustratively 
and preferably tetrahydrofriranyl, pyrrolidinyl, piperidinyl, moipholinyl, thio- 
moipholinyl, piperaainyl, peihydroazepiayL 

Heterocyclylcarbonyl illustratively and preferably represents tetrahydrofuran- 
carbonyl, pyrrolidinecarbonyl, piperidinecarbonyl, morpholinecarbqnyl, thiomorpho- 
linecarbonyl, pipera^inecarbonyl, perfaydroazepinecarbonyL 

Halogen repr^ents fluorine, chlorine> bromine and iodine. 

When stated, that Y\ Y^ and represent CH or N, CH shall also stand for a ring 
carbon atom, which is substituted with a substituent R^- 

In another embodiment, the present invention relates to compounds of general 
formulas (tA) and (I-B), 

wherein 

A represents an aryl or heteroaiyl ring, 

R , R and R independently from each other represent hydrogen, halogen, nitro, 
cyano, Ci-C^-allcyl, hydroxy or Ci-Ce-alkoxy, wherein Ci-Co-alky] and 
Ci-C^-alkoxy can be further substituted with one to tiiree identical or different 
radicals selected from the group consisting of halogen, hydroxy and C1-C4- 
alkoxy. 
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.represents C.-Cfi-alkylcarbonyl, C-Cs-alkoxycarbonyl hydroxycarbonyl, 
aminocaibonyl, mono- or di-Ci-Q-alkylaniinocarbonyl. Cs-Co-aiylamino- 
caibonyl. het«-oarylcarbonyl, heterocyclylcart>onyl, heteroaryl, heterocyclyl 
or cyano. wherein CrCfi-aDcylcaibonyl, C-Ce-alkoxycaibonyl. mono- and di- 
5 CrC4-aIkylammocaibonyl can be ferther substituted with one to three 

identical or different radicals selected from the group consisting of Cj-Q- 
cycloalkyl. hydroxy, C,-C4-alfcoxy, Ci.C4-alkoxycarbonyl, hydroxycarbonyl, 
aminocaibonyl, mono- and di-C,-C4-aIkylaminocatbonyl, C,-C4-alky!- 
caibonylamino, amino, mono- and di-C,-C4-alkylaniino, heteroaiyl. hctero- 
10 cyclylandtii-(Ci-C6-aIkyI)-silyI. 

R* represents C,-C4-alkyl, which can be substituted with one to three identical or 
different radicals selected from the groiq, consisting of halogen^ hydroxy, 
C.-Q-alkoxy, Cz-Cfi-alkenoxy, C-Q-alkylthio, amino, mono- and di-d-Cg- 
alkylamino, arylamino, hydroxycarbonyl, C-Q-alkoxycaibonyl and the 
radical -0-C,<:4-alkyl-O-Ci-C4-aIkyl, 



R 



6A 



25 R«B 



30 R' 



represents hydrogen, C-Ce-alkylcaitonyl, Ca-Q-cycloalkylcarbonyl, C-C^- 
alkoxycarbonyl, mono- or di-Ci-C4-alkyIaminocarbonyl, wherein C,-C,- 
alkylcarbonyl, Ct-C.-aIkoxycarbonyl, n^ono- and di-C,-C4-aIkylamino. 
caAonyl can be substituted with one to three identical or different radicals 
selected from the group consisting of Ca-Cg-cycloalkyl, hydroxy, C,-C4- 
alkoxy, amino, mono- and di-Ct-C4-aIkylamino, 

represents C,-Q-aIkyl, which can be substituted with one to three identical or 

different radicals selected from the group consisting of hydroxy, C,.C4- 

alkoxy, amino, mono- and.di.C,.C4-alkylamino. aiyl, heteroaiyl and hetero- 
qydyl, 

represents halogen, nitro, cyano, C,-Q-allg.l, hydroxy or C.-C-alkoxy, 
wherein Q-Q-alkyJ and C.-C^-alkoxy can be furAer substituted with one to' 
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three identical or dififcrent radicals selected ftom the group consisting of 
halogen, hydroxy and Ci-C4'alkoxy, 

and 

Y', Y^ and Y^ indqjendently ftom each other represent CH or N, wherein the 
ring contains either 0, 1 or 2 nitrogen atoms. 

In another embodiment, the preset invention relates to compoimds of general 
formulas (I- A) and (I-B), 

wherein 

A represents a phenyl or pyridyl ring, 

r\ and independently from each other rq>resent hydrogen, fluoro, chloro, 
bromo, nitro, cyano, methyl, ethyl, trifluoromethyl or trifluoromethoxy, 

R"* represents Ci-Ca-alkylcarbonyl, Ci-Q-alkoxycarbonyl, hydroxycarbonyl, 
aminocarbonyl, mono- or di-Ci-C4-alkylaminocarbonyl or cyano, wherein 
Ci-C6-alkyIcarbonyl, Ci-Ce-alkoxycarbonyl and mono-Ci-C4-alkylamino- 
carbonyl can be substituted with one to three identical or different radicals 
selected from the group consisting of Ca-CG-cycloalkyl, hydroxy, C1-C4- 
alkoxy, Ci-C4-alk:oxycaibonyl, amino, mono- or di-Ci-C4-alkylamino, hetero- 
aryl and heterocyclyl, 

represents methyl or ethyl, 

R^"^ represents hydrogen, Ci-Ce-alkylcarbonyl or Cs-Ce-cycloalkylcarbonyl, 
wherein Ci-Ce-allcylcarbonyl can be substituted with a radical selected from 



the groiqi consisting of Cs-Cc-cyclo^kyi, hydroxy, Ci-C4-aIkoxy, amino, - 
mono- and di-Ci-C4-alkylamino, 

repres^ts Ci-Ce-alkyl, ivfaich can be substituted with a radical selected from 
the group consisting of hydroxy, CrC4-aIkoxy, amino, mono- and di-Ci-C4- 
alkylamino, ph^yl, heteroafyl and heterocyclyl, 

represents halogen, nitro, cyano, trifluorometbyl, trifluoromethoxy, methyl or 
ethyl, 

and 

Y\ Y^ and each represent CH. 

In another embodiment, the present invention relates to compounds of general 
formulas (I- A) and (I-B), 

wherein 

A represents a phenyl or a pyridyl ring, 

and R^ each represent hydrogen, 
R represents flnoro, chloro, bromo, nitro or cyano, 

R** represents Ci-C4-alkylcarbonyl or CrC4-aIkoxycarbonyl, wherein CrC4-alk- 
oxycarbonyj can be substituted with a radical selected from the group 
consisting of hydroxy, CrC4-allcoxy, Ci-C4-alkoxycarbonyl, mono- and di- 
Ci-C4-alkylamino, heteroaiyl and heterocyclyl, 

R^ represents methyl. 
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R^^ . represents hydrogen, Ci-C6-alkylcarbonyl or Cj-^^le-cycloalkylcarbonyl, 

R^^ represents Ct-C4-alkyl, which can be substituted with a radical selected from 
the group consisting of hydro>cy, Ci-C4-alkoxy, atnino. di-Ci-C4-alkylamino, 
phenyl, pyridyl, imidazolyU pyirolidino and morpholino, 

represents trifluoromethyl or lutro, 

and 

Y\ Y\ and each represent CH. 

In another embodiment, flie present invention relates to compounds according to 
general formulas (I- A) and (T-B), wherein A is phenyl or pyridyl. 

In another embodiment, the present invention relates to compounds according to 
general formulas (I- A) and (I-B), wherein R^ is hydrogen. 

In another embodiment, the present invention relates to compounds according to 
general formulas (I-A) and (I-B), wherein is cyano, especially wherein A is 
phenyl or pyridyl and R^ is cyano located in para-position relative to the central di- 
hydropyrimidinfliione ring. 

In another embodiment, the present invention relates to compounds according to 
general formulas (I-A) and (I-B), wherein R^ is hydrogen. 

In another embodiment, the present invention relates to compounds according to 
general formulas (I-A) and (I-B), wherein R^ is CrC4-alkoxycarbonyl, which can be 
substituted with dimethylamino, diefhylamino, N-ethyhnethylamino, pyrrolidino or 
piperidino, or wherein R"^ is Ci-C4-aIkylcarbonyl, e^ecially methylcarbonyl. 
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in another embodiment; the present invention relates to compounds according to 
general fonnulas ff-A) and (I-B), wherein is methyL 

In another embodiment, the present invention relates to compounds accoiding to 
goieral formula (I-A), wherein R*^ is hydrogen. 

hi another embodiment, the present invention relates to compounds according to 
general fonnula a-B), wherein R«« is methyl, (lH-imida2ol-2-yl)methyl, 2-(diethyl- 
amino)ethyl, 2-hydroxyethyI, 3-hydroxypropyl and2-(l-pyiToUdmyl)ethyL 

In another embodiment, the pt^nt invention relates to compounds according to 
general foraaulas (I-A) and (I-B), wherein R^ is trifluoromethyl or nitro. 

In another embodiment, the present invention relates to compounds of general 
formula (I-C) 




wherein 



Z represents CH or N, and K\ and R^ have the meaning in^cated above. 

In another embodiment, the present invention relates to compounds of general 
formula (I-E) 




wherein 

Z represents CH or N, 

and R"^ have the meaning indicated above, and 

R^ represents Ci-C4-alkyl, which can be substituted with a radical selected from 
the group consisting of hydroxy, di-Ci-C4-alkylainino, phenyl, pyridyl, 
imidazolyl, pyrrolidino and morpholino* 

The compounds of the present invention, wherein R^"^ in general formula (I- A) is 
hydrogen, can enolize into the corresponding mercaptoamidines: 
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The compoimds of general formulas C-A), (l~BX (L-C) and O-E), respectively, can be 
synthesized by cond^ising compounds of general foimula (H) 



CHO 



Wherein A, R' and have die meaning indicated above, 
with compounds of general formula (m) 



« O (m). 



wherein R"* and R* have the meaning indicated above, 
and compounds of general fonnula (TV) 



NH, 
HN^S 



OV), 



wherein R^ R^ and to have the meaning indicated above, 
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in the presence of an acid either in a three-<50xnponeant / one-step reaction or 
sequentially to give compounds of the general formula (I-D) 




A, to R^, R^, and to have the meaning indicated above, 

optionally followed by reaction of the compounds of general formula (T-D) in the 
1 0 presence of a base either 



15 
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[A] with compounds of the general fonnula (V) 

R^"-X^ (V), 

wherein R^^* has the meaning of R^^ as indicated above, but does not 
represent hydrogen, and represents a leaving group, such as halogen, 

to give compounds of the gen^l fonnula <I-A) or (I-C), respectively, 

or 



[B] with compounds of the general formtda (VI) 
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R®-X^ (VI), 



wherein R<» has the meaning indicated above and .X» represents a leaving 
group, such as halogoi, tosylate, mesylate or sulfate, 

to give compounds of the general formula (I-B) or (T-E), respectively. 

Suitable solvents for the process (DD + (HI) + (IV) ^ (I-D) are gen^y customary 
organic solvents which do not change undter the reaction conditions. These include 
ethers such as diethyl ether, diisopropyl ether, 1,2-dimethoxyethaac. dioxan or 
tetrahydtofiiran, ethyl acetate, acetone, acetonitrile, dimefhylsulfoxidc, dimethyl- 
fonnamide, or alcohols such as methanol, ethanol, n-piopanol, isopropanol, n- 
butanol or t-butanol, or hydrocarbons such as pentane, hexane, cyclohexane, 
benzene, toluene or xylene, or halogeno-hydrocarbons such as dichloromelhane. 
dicWoroethane, trichlotomethane or chlorobenzene. It is also possible to use mixtures 
of the above-mentioned solvents. Preferred for the process is tetiBhydroforan. 

Suitable acids for the process (H) + On) + (IV) -> (I-D) are generally inorganic or 
organic acids. These preferably include caiboxylic acids, such as, for example, acetic 
acid or trifluoroacetic acid, sulfonic adds, such as, for example, methanesulfonic 
acid or p-toluenesulfonic acid, hydrochloric acid or phosphoric acids such as poly- 
phosphoric acids. Preference is given to polyphosphoric acid ethyl ester or poly- 
phosphoric acid trimethylsUyl ester. The acid is employed in an amount from 
0.25 mol to 100 mol, relative to 1 mol of the compound of the general formula (HI), 

The process is in general carried out in a temperature range from +20°C to +150*'C, 
prsfsrably from +60''C to +100**C. 
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The process is generally carried out at normal pressure. However, it is also possible 
to carry it out at elevated pressure or at reduced pressure (for example in a range 
from 0.5 to 5 bar). 

5 Suitable solvents for ttie process (I-D) + (V) (I-A) / (I-C) are generally customary 
organic solvents which do not change under Hic reaction conditions. These include 
ethers such as diethyl ether, diisopropyl ether, 1,2-dimethoxyethane, dioxan or tctra- 
hydrofuran, ethyl acetate, acetone, acetonitrile, dimethylsulfoxide, dimethylfomv 
amide, or halogeno-hydrocarbons such as dichlorbmethane, dichloroethane, tri- 
10 chloromethane or chlorobenzene. It is also possible to use mixtures of the above- 
mentioned solvents. Prefi^red for the process is tetrahydrofuran. 

Suitable bases for the process (I-D) (V) (I-A) / (I-C) are generally inorganic or 
organic bases. These preferably include cycUc amines, such as, for example, 
15 piperidine, pyridine or 4-N,N-dimeftiylaminopyridine, or (Ci-C4)-triallq^lamines, 
such as, for example, triethylamine or diisopropylethylamine. Preference is given to 
pyridine- The base is employed in an amount from 0.1 mol to lOmoI, preferably 
from 1 mol to 3 mol, relative to 1 mol of the compound of general formula (I-D). 

20 The process is in general carried out in a temperature range from -20°C to +120"^^ 
preferably from +0*^0 to +80^C, especially at room temperature. 

The process is generally carried out at normal pressure. However, it is also possible 
to carry it out at elevated pressure or at reduced pressure (for example in a range 
25 from 0.5 to 5 bar). 

Suitable solvents for the process (I-D) + (VI) -> (I-B) / (I-E) are generally customary 
organic solvents which do not change under the reaction conditions. These include 
ethers such as diethyl eflier, diisopropyl ether, I^-dimethoxyethane, dioxan or tetra- 
30 hydrofuran, ethyl acetete, acetone, acetonitrile, dimethylsulfoxide, dimethylform- 
amide, or halogeno-hydrocarbons such as dichloromethane, dichloroethane, tri- 
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chloromethane or chlorobenzene. It is also possible to use mixtures of tfce above- 
mentioned solvents. Preferred for the process is acetoiie. 

Suitable bases for the process a-D) + (VI) a-B) / a-E) are generally inorganic or 
organic bases. These preferably inchide alkaU hydroxides, such as Uthium, sodium or 
potassium hydroxide, alkali or alkaline-earth carbonates, such as sodiun,, potassium, 
calcium or caesium carbonate, alkali alkoxides, such as sodium or potassium 
melhoxide, sodium or potassium ethoxide, or sodium or potassium tert.-butoxide, or 
cyclic amines, such as piperidine, pyridine or 4-N,N-dimethylaminopyridine,' or 
(Ci-C4)-triaIkylamines. such as triethylamine or diisopiopylethylamine. or hydrides 
such as sodium hydride. Preference is given to potassium carbonate. The base is 
employed in an amount fiom 0.1 mol to lOmol, preferably from 1 mol to 3 mol, 
relative to I mol of the compound of general formula (I-D). 

To enhance the reactivity of the compounds of general formula (VI) in cases where 
X« is chloride or bromide, the process (I-D) + (VI) -> (I-B) / (l-E) is preferably 
carried out in the presence of catalytic amounts of iodide sources, such as potassium 
iodide or tetrabutylammonimn iodide. 

The process is in general carried out in a temperature range from 0°C to +150'C 
preferably from +0°C to +80»C, especially at room temperature. 

The process is generaUy carried out at normal pressure. However, it is also possible 
to carry it out at elevated pressure or at reduced pressure (for example in a r^gc 
from 0.5 to 5 bar). 

The compound, of the general formulas (U), (lU). (IV), (V) and (VI) are known per 
se, or they can be prepared by customary methods. 



^-mentioned method can be iUustrated by the foUowing scheme: 




The compounds according to the invention exhibit an unforeseeable, usefid 
pharmacological and pharmacokinetic activity spectrum. They are therefore suitable 
for use as medicaments for the treatment and/or prophylaxis of disorders in humans 
and animals. 



Surprisingly, the compounds of the present invention show human neutrophil 
elastase (HNE) inhibitory activity and are therefore suitable for the preparation of 
medicaments for the treatment of diseases associated with HNE activity. They may 
thus provide an effective treatment of acute and chronic inflammatory processes, such 
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as liieumatoid arthritis, atherosclerosis, and especially of acute and chronic pulmonary 
diseases, such as lun^ fibrosis, cystic fibrosis, pnramorua, acute respiratory distress 
syndrome CARDS), in particular pulmonary emphysCTia, including smokins-indiiced 
emphysema, and chronic obstructive pulmonary diseases (COPr>)- They may also 
provide an efiEective treatment of brain trauma, cancer and other conditions in which 
neutrophil participation is involved. 

The' present invention fiirtlier provides medicaments containing at least one 
compound according to tide invCTtion^ preferably togeth^ with one or more pharma- 
cologically safe excipient or carrier substances, and also their use £or the above- 
mentioned purposes. 

The active component can act systemically and/or locally. For this purpose, it can be 
applied in a sxiitable manner, for example orally,* parenterally, pulmonally, nasally, 
sublingually, Hngually, buccaUy, rectally, transdermally, conjunctivally, oiically or as 
an implant. 

For these application routes, the active component can be administered in suitable 
application forms. 

Useful oral application forms include application forms which release the active 
component rapidly and/or in modified form, such as for example tablets (non-coated 
and coated tablets, for example with an enteric coating), capsules, sugar-coated 
tablets^ granules, pellets, powders, emulsions, suspensions, solutions and aerosols. 

Parenteral applica.tion can be carried out wth avoidance of an absorption step 




inoiusioTx of an iibsorption (Intramuscularly, subcutaneously, intracutaneous ty^ 
percutaneously or intraperitoneally). Useful parenteral application forms include 
injection and infusion preparations in the form of solutions, suspensions, emulsions, 
lyophilisates and sterile powders. 
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Forms suitable for other application routes include for example inhalatory pharma- 
cemical forms (including powder inhalers, nebulizers), nasal drops/solutions, sprays; 
tablets or capsules to be administered lingually, sublingually or buccally, 
suppositories, ear and eye preparations, vagina] capsules, aqueous suspensions 
(lotions, shake mixtures), lipophilic suspensions, ointments, creams, milk, pastes, 
dusting powders or implants. 

The active components can be converted into the recited application forms in a 
manner known per se. This is carried out using inert non-toxic, pharmaceutically 
suitable excipients. These include inter alia carriers (for example raicrocrystalline 
cellulose), solvents (for example liquid polyethylene glycols), emulsifiers (for 
example sodium dodecyl sulphate), dispemng agents (for example polyvinyl- 
pyrrolidone), synthetic and natural biopolymers (for example albumin), stabilizers 
(for example antioxidants such as ascoibic acid), colorants (for example inorganic 
pigments such as iron oxides) or taste and/or odor corrigents. 

For human use, in the case of oral administration, it is recommendable to administer 
doses of from 0-001 to 50 mg/kg, preferably of 0,01 mg/kg to 20 mg/kg- In tlie case of 
parenteral administration, such as, for example, intravenously or via mucous 
membranes nasally, buccally or inhalationally, it is recommendable to use doses of 
0.001 mg/kg to 0.5 mg/kg- 

Jn spite of this, it can be necessary in certain circumstances to depart ftom the 
amounts mentioned, namely as a function of body weight, application route, 
individual behaviour towards the active component, maimer of preparation and time 
or interval at which application takes place. It can for instance be sufficient in some 
cases to use less than the aforementioned minimum amoxmt, while in other cases the 
upper limit mentioned will have to be exceeded. In the case of the application of 
larger amounts, it can be advisable to divide them iato a plurality of individual doses 
spread through the day. 
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The percentages in the tests and exanq)les which follows are, unless otherwise stated, 
by weight; parts are by weight. Solvent ratios, dilution ratios and concentrations 
reported for liquid/liquid solutions are each based on the volume. 
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A. " Evaluation of physiological actiyity 

The potentia] of the compounds of the invention to inhibit neiitrophil elastase activity 
may be demonstrated, for example, using the following assays: 

I. In vitro assays of human neutrophil elastase (HNBT^ 

Assay contents 

^say buffer: 0.1 M HEPES-NaOH bofifer pH 7.4, 0.5 M NaCl, 0,1% (w/v) bovine 
sorum albumin; 

suitable concentration (see below) of HNE (18 U/mg lyophil., #20927.01, SERVA 

Electrophoresis GmbH, Heidelberg, Germany) in assay buffer; 

suitable concentration (see below) of substrate in assay buffer; 

suitable concentration of test confounds diluted with assay buff^ from a 10 mM 

stock solution in DMSO. 

Example A 

In vitro inhibition of HNE using a fluorogenic peptide substrate (continuous 
read-out signal, 384 MTP assay format): 

In this protocol, the elastase substrate MeOSuc-Ala-AIa-Pro-Val-AMC (#324740, 
Calbiochem-Novabiochem Corporation, Merck KGaA, Darmstadt, Germany) is used. 
The test solution is prepared by mixing 10 |il of test compound dilution, 20 jil of 
HNE enzyme dilution (final conc^tration 8 - 0.4 nU/ml, routinely 2.1 |iU/ml) and 
20 fil of substrate diludon (final concentration 1 mM - 1 jiM, routinely 20 }iM), 
respectively. The solution is incubated for 0 - 2 his at 37"'C (routinely one hour). The 
fluorescence of the liberated AMC due to the enzymatic reaction is measured at 37°C 
(TECAN spectra fluor plus plate reader). The rate of increase of the fluorescence (ex. 
395 nm, em. 460 nm) is proportional to elastase activity. IC50 values are determined 
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by RFU-versus-p] plots. Km and K,„(app.) values are determined by Lineweaver-Burk 
plots and converted to Ki values by Dixon plots. 

The ]M:eparation examples had IC50 values within Ihc range of 5 nM - 20 iiM in this 
assay. R^resentative data ate giv^ in Table 1: 



Table 1 



Example No. 


IC50 InM] 


I. 


13 


3 


9 


4 


23 


6 


70 


7 


10 


9 


40 


12 


100 


14 


10 


15 


5 


19 


30 


29 


10 


31 


80 


33 


20 


58 


12 



Example B 



fa vitro inhibition of HNE using a fluorogenic, unsoluble elastin substrate 
(discontinuous read^-out signal, 96 MTP assay format): 

In this protocol the elastase substrate elastra-fluorescein (#100620, ICH Biomedicals 
GmbH, Eschwege, Geimany) is used. The test solution is prepared by mixing 3 ^tl of 
test corapoimd dilution, 77 jxl of HNE enzyme dilution (final concentration 
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0.22 U/m! • 2.2 mU/mU routinely 21-7 |iU/nil) and 80 |xl substrate suspension (final 
concentration 2 mg/tnl). The suspension is incubated for 0 - 16 hrs at 37^C (routinely 
four hours) under slightly shaking conditions. To stop the enzymatic reaction, 160 \il 
of O.l M acetic acid are added to the test solution (final concentration 50 mM). The 
polymeric elastin-fluorescein is pulled down by centrifugation (Bppendorf 5804 
centrifuge, 3.000 rpm, 10 min). The supernatant is transferred into a new MTP and 
the fluorescence of the liberated peptide fluorescein due to the enzymatic reaction is 
measured (BMG Fluostar plate reader). The rate of fluorescence (ex. 490 nm, em. 
520 nm) is proportional to elastase activity. IC50 values are detennined by RFU- 
versus-pQ plots. 

II- In vitro PMN etastolvsis assay 

This assay is used to determine the elastoljrtic potential of human polymorphonuclear 
cells (PMNs) and assess the proportion of degradation due to neutrophil elastase [cf. 
Z.W. She et al.. Am. J. Respu:. Cell MoL BioL 9, 386-392 (1993)], 

Tritiated elastin. in suspension, is coated on to a 96 well plate at 10 jig per well. Test 
and reference [ZD-0892 (J. Med, Chem. 40, 1876-1885, 3173-3181 (1997), WO 
95/21 855) and al protease inhibitor (alPI)] compounds are added to the wells at the 
appropriate concentrations. Human PMNs are separated from peripheral venous 
blood of healthy donors and resuspended in culture media. The neutrophils are added 
to the coated wells at concentrations rangmg betwejm 1 x 10^ to 1 x 10^ cells per 
well. Porcine pancreatic elastase (1,3 jiM) is used as a positive control for the assay, 
and alPI (1.2 jiM) is used as the positive inhibitor of neutrophil elastase. The 
cellular control is PMNs without compound at each ^propriate cell density. The 
cells plus compounds are incubated in a humidified incubator at 37^C for 4 hours. 
The plates are centrifiiged to allow the harvest of cell supernatant only. The 
supernatant is transferred in 75 }xl volumes to corresponding wells of a 96 well 
Lumaplate™ (solid scintillant containing plates)- The plates are dried until no liquid 
is visible in the wells and read in a beta counter for 3 minutes per well. 
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ElastDlysis of the ^-^lastin results in an increase in counts in the supematanL An 
inhibition of tiiis elastolysis shows a decrease, fiom flie cellular control, of trithnn in 
the supernatant alPl gave 83.46 ± 3,97% (mean =fc s-e.m.) inhibition at 1.2 jiM (n = 
3 different donors at 3,6 x 10^ cells per well). IC50 values were obtained for the 
reference compound ZD-0892 of 45.50 ± 7.75 nM (mean ± s.ejm.) (n = 2 different 
donors at 3.6 x 1 0^ cells per well). 

Given that ZD-0892 is a selective inhibitor of PMN elastase along with the data from 
alPI inhibition^ these results indicajte that the majority of elastin degradation by 
PMNs is due to the release of neutrophil elastase, and not to another elastolytic 
enzyme such as matrix metalloproteases (MMPs). The compounds of this invention 
were evaluated, for their inhibitory activity in this HNE-dependent model of neutro- 
phil elastolysis. 

in. In vivo model of acute lung injury in the rat 

Instillation of human neutrophil elastase (HNE) into rat Ivmg causes acute long 
damage. The extent of this injury can be assessed by measurmg lung haemorrhage. 

Rats are anaesthetised with Hypnomi/Hypnovel/water and instilled with HNE or 
saline delivered by microsprayer into the lungs. Test compounds are administered by 
intravenous injection, by oral gavage or by inhalation at set times prior to the 
administration of HNE- Sixty minutes after tiie administration of elastase animals are 
killed by an anaesthetic overdose (sodium pentobarbitone) and the Jungs lavaged 
with 2 ml heparinised phosphate buffered saline (PBS). Bronchoalvcolar lavage 
(BAL) volume is recorded and the samples kept on ice. Each BAL sample is 
centiifuged at 900 np.m. for 10 tninutes at 4-10*^0. The supematant is discarded and 
the cell pellet resuspended in PBS and the sample spun down again. The siq>ematant 
is again discarded and the cell pellet resuspended in 1 ml 0*1% cetyltrimethyl- 
ammonium bromide (CTAB) / PBS to lyse the cells. Samples are frozen until blood 
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content is assayed. Prior to the ha^^aorrbage assay the sanq>i6S are de&osted and 
mixed. 100 jtl of each sample are placed into a separate well of a 96 well flat- 
bottomed plate. All samples are tested in duplicate. 100 jil 0.1% CTAB/PBS is 
included as a blank. The absorbance of the well contents is measured at 415 ran using 
5 a spectrophotometer- A standard curve is constmcted by measuring the OD at 
415 nm of different concentrations of blood in 0.1% CTAB/PBS. Blood content 
values are calculated by comparison to the standard curve (included in each plate) 
and normalised for the volume of BAL fluid retrieved. 
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The compounds of this invention were evaluated intravenously, orally or by in- 
halation for their inhibitory activity in this model of HNE-induced haemoirbage in 
the rat 
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B. Examples 
Abbreviations: 



DMF iV.iV'-dim^ylfonnamide 

DMSO dimethylsulfoxide 

EI electron-impact ionisation (for MS) 

ESI electro-spray ionisation (for MS) 

h hoiir(s) 

HPLC high pressure liquid chromatography 

LC-MS liquid chromatography coupled with mass spectroscopy 

MS mass spectroscopy 

NMR nuclear magnetic resonance 

of th. of theoretical (yield) 

RP reverse phase (for HPLC) 

R, retention time (for HPLC) 

THF tetrahydrofuran 



General methods: 

All reactions were carried out imder an argon atmosphere unless otherwise noted. 
Solvents were used as purchased from commercial sources without furtlier 
piuification, •Silica gel' or 'Silica* refers to Silica gel 60 (0.040 mm-0.063 mm) from 
Merck KGaA company, GrOTnany Compounds purified over preparative HPLC were 
purified over a RPlS-column with acetonitrile and water as the eluent, using a 1 :9 to 
9:1 gradient 
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LC-MS and HPLC mefliods: 
Meliiod 1: 

Instrument: Micromass Platfonn LCZ, HP 1 100; Colamn: Symmetiy CIS, 50. nun x 
5 2.1 ram, 3.5 ftm; Elu^t A: water + 0.05% fotmic acid» Elu^ B: acetonitrile + 
0.05% fotmic acid; Gradient: 0.0 mia 90% A -» 4.0 min 10% A -> 6.0 min 10% A; 
Oven: 40*>C; Flow: 0.5 ml/min; UV-detection: 208-400 nm. 

Method 2: 

10 Instrument MS: Micromass ZQ; Instniment HPLC: Waters Alliance 2790; Column: 
Uptisphere HDO, 50 mm x 2.0 mm, 3.0 nm; Eluent A: water + 0.05% formic acid, 
Eluent B: acetonitrile + 0.05% formic acid; Gradient: 0.0 min 5% B 2.0 min 40%i 
B 4.5 min 90% B -> 5.5 min 90% B; Temp^ture: 45**C; Flow: 0.75 ml/roin; 
UV-detection: 210 nm. 

15 

Method 3: 

Instrument: Micromass Platfonn LCZ, HPllOO; Column: Grom-Sil 120 ODS-4 HE, 
50 mm X 2.0 mm, 3 fim; Eluent A: water + 0.05% fomric acid, Eluent B: acetonitrile 
+ 0.05% formic acid; Gradient: 0.0 min 100% A -> 0.2 min 100% A -> 2.9 min 30% 
20 A 3.1 min 10% A 4.5 min 10% A; Temperature: SS^C; Flow: 0.8 nii/min; UV- 
detection: 208-400 nm. 

Method 4: 

Instrument Micromass Qoattro LCZ with HPLC Agilent Series 1100; Column: 
25 Uptisphere HDO, 50 mm x 2.0 mm, 3 ^m; Bluent A; 1 1 water + 1 ml 50% formic 
acid, Eluent B: 1 1 acetonitrile + 1 ml 50% formic acid; Gradient: 0.0 rain 100% A -> 
0.2 min 100% A -> 2.9 min 30% A 3.1 min 10% A ^ 4.5 min 10% A; 
Temperature: 55°C; Flow: 0.8 ml/min; UV-detection: 208-400 imi. 



f- 
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Method 5: 

Instnimeat MS: Micromass ZQ; Instrument HPLC: Waters Alliance 2790; Coliunn: 
Grom-Sil 120 ODS-4 EIE 50 mm x 2 nun, 3.0 ^^^; Elucnt B: acetonitrile + 0.05% 
foTmic acid, Eluent A: wata- + 0.05% formic acid; Gradient: 0.0 min 5% B 
5 2.0 min 40% B 4.5 min 90% B 5.5 min 90% B; Temperature: 45 *C; Flow: 
0.0 min 0.75 ml/min -> 4.5 min 0.75 ml/min 5.5 min 1.25 mlAnin; UV-detection: 
210 am. 

Method 6: . 

10 Instrument MS: Micromass ZQ; Instrument HPLC: HP 1100 Series; UV DAD; 
Column: Grom-Sil 120 ODS^ HE, 50 mm x 2 mm. 3.0 jim; Elaent A: water + 
500 111 50% formic acid /. 1, Eluent B: acetonitiile + 500 yiX 50% formic acid / 1; 
Gradient: 0.0 ijiin 0% B -> 2.9 min 70% B 3.1 min 90% B ^ 4.5 min 90% B; 
Temperature: SO^C; Flow: 0.8 ml/min; UV-detection: 210 mn. 

15 

Method 7: 

Instrument: Micromass Platfonn LCZ with HPLC Agilent Series 1100; Column: 
Grom-Sil 120 ODS-4 HE, 50 mm x 2.0 mm, 3 nm; Eluent A: 1 I water + 1 ml formic 
acid (50%), Eluent B: 1 1 acetonitrile + 1 ml foiraic acid (50%); Gradient: 0.0 min 
20 100% A 0.2 min 100% A -> 2,9 min 30% A -» 3.1 min 10% A 4.5 min 10% 
A; Temperature: 55*C; Flow: 0.8 ml/min; UV-detection: 208-400 ran. 

Method 8: 

Instrument: Micromass TOF-MUX-Ihterface quadruple parallel injection with HPLC 
25 Waters 600; Column: Uptisphere HDO, 50 mni x 2.0 mm, 3.0 fxm; Eluent A: 1 1 
water + 1 ml formic acid (50%), Eluent B: 1 1 acetonitrile + 1 ml formic acid (50%); 
Gradient: 0.0 min 100% A -> 0.2 min 100% A -> 2.9 min 30% A 3.1 min 10% A 
4.5 min 10% A -> 4.6 min 100% A 6.5 min 100% A; Temperature: room 
temperature; Flow: 0.8 ml/min; UV-detection: 210 ran. 
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Preparatioa Exambles; 
Example 1 

4-{5-Acetyl-6-metfayl-2-lMoxo-l-[3-(trifluoromethyl)phenyl]-l»2,3,4-tetrahydro-4- 
pyriniidmyl}benzonitiile 



B-Trifluoromethylpheuyl thiourea (200 mg, 0.91 imnol). 4-cyanobenzaldehyde 
(238.2 mg, 1 .82 minol) and 2,4-pentaaedion6 (181 .9 mg, 1.82 mmot) are dissolved in 
5 ml THF. Ethyl polyphosphate (0.30 g) is added and the reaction mixture is stirred 
at reflux temperature overnight After cooling to room temperature, the reaction is 
quenched with 10 ml of water and exteacted with 10 ml ethyl acetate (2 x). The 
combined organic layers are dried with sodium sulfiate and the solvent is removed in 
vacuo. The product is purified via preparative HPLC (RP18-colamn; eluent: 
acetonitrile-water, gradient 10:90 to 90: 1 0). 
Yield: 53 rag (14% of th.) 
LC-MS (method 1): Rt= 4.48 min. 
MS (ESIpos): m/z = 416 (M+H)* 

'H-NMR (200 MHz, DMSO-d«): 5 = 10.32 (d, IH); 7.93 (d, 2H); 7.43-7-84 (m, 6H); 
5.48 (d, IH); 2,26 (s, 3H); 1.99 (s, 3H) ppm. 
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Example 2 ~ - - 

Methyl 4-K4-cyanopheayI)-6"irietiiyl-2-thioxo- l-[3<trifl^ 1 ^,3 ,4- 

tetrahydro-S-pyrimidinecarboxylate 



3-Trifluoromethylphenyl thioiirea (200 mg, 0.91 mmol), 4-cyanoben:2:aldehyde 
(238.2 mg, 1.82 mmol) and methyl acetoacetate (211 mg, 1.82 mmol) are dissolved 
in 5 ml THF, Ethyl polyphosphate (0,30 g) is added and the reaction mixture is 
stirred at reflux temperature overnight After cooling to room temperature, the 
reaction is quenched with 10 ml of water and extracted with 10 ml ethyl acetate (2 x). 
The combined organic layers are dried with sodium sulfate and the solvent is 
removed in vacuo. The product is purified via preparative HPLC (RPl8-column; 
eluent: acetonitrile-water, gradient 10:90 to 90:10). 
Yield: 315 mg (80% of th:) 
LC-MS (method 1): Rt = 4.70 min. 
MS (ESIpos): m/z = 432 (M+H)^ 

^H-lsIMR (200 MHz, DMSO-de): 8 = 10.24 (d, IH); 7,92 (d, 2H); 7.54-7.83 (m. 6H); 
5.40 (d, IH);. 3.63 (s, 3H); 2.06 (s, 3H) ppm. 
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Examples 

Ethyl 4-(4-^yanopIieiiyl)-6-mefeyl-2-thioxo-l-[3-(trM ,2,3,4- 
tetrahydro-5-pyiiniidinecarboxylate 



3-TrifluororaethylphenyI thiourea (3-00 g, 13,6 mtnol), 4-cyaiiobenzaldehyde 
(3,57 g, 273 mmol) and efiiyl acetoacetate (3.55 g, 27.3 mmol) are dissolved in 
50 ml THF. Ethyl polyphosphate (4.50 g) is added and the reaction mixtuxie is stirred 
at reflux temperature ovendghL After cooling to room temperature, it is quenched 
with 50 ml of water and extracted with 100 ml ethyl acetate (2 x). The combined 
organic layers are dried with sodium sulfate and the solvent is removed in vacuo. The 
product is purified via preparative HPLC (RPl8-column; duent. acetonitri^-water, 
gradient 10:90 to 90:10). 
Yield: 3.15 g (52% of th,) 
LC-MS (method 2): Rt = 4.10 min, 
MS (ESIpos): m/z = 446 (M+H)* 

'H-NMR (200 MHz, DMSO-d6): 6 = 10,18 (d, IH); 7.92 (d, 2H); 7.45^7,82 (m, 6H); 
5.40 (d> IH); 4.08 (q, 2H); 2.05 (s, 3H); 1,12 (t, 3H) ppm. 
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Example 4 

4-(4-C^anophenyl)-6-metiiyl-2-thioxo-l-[3-{trifluoromethyl)ph^ 
hydio-5-pyrimidinecaiboxaniide 



3-TrifluoromctiiiylphCTiyl thiourea (200 mg, 0.91 imnol), 4-cyanoben2aI<iehyde 
(238.2 mg, 1.82 mmol) and 3-oxobutaiiartude (183 mg, 1.82 mmol) arc dissolved in 
5 ml THF. Ethyl polyphosphate (0.30 g) is added and the reaction mixture is stirred 
at reflux temperature ovemighL After cooling to room temperature, it is quenched 
witJi 10 ml of water and extracted with 10 ml efliyl acetate (2 x). The combined 
organic layers are dried with sodium sulfote and the solvent is removed in vacuo. The 
product is purified via preparative HPLC (RP18-coIumn; eluent: acetonitrile-water, 
gradient 10:90 to 90:10). 
Yield: 29 mg (8% of fh.) 
LC-MS (method 1 ): « 4.35 min. 
MS (BSlpos): m/2 = 4 1 7 (M+H)* 



'H-NMR (200 MHz, DMSO-d«): 8 = 9.86 (d, IH); 7.93 (d, 2H); 7,76 (d, IH); 7.67 (t, 
IH); 7.24-7.62 (m, 4H); 7.59 (d. 2H); 5.40 (d, IH); 1.74 (s, 3H) ppm. 
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ir.vam plc S 

4^4-Cyanophenyl>N,6-dimethyl-2-thioxo4-[3-(Mfluoromethyl)^^^^ 
tetrahydro-S-pyritnidinecarboxamide 



H3C, 





B-Trifluoromothylphenyl thiourea (200 mg. 0.91 mmol), 4-cyanobcnzaldehyde 
(238.2 mg, 1.82 mmol) and N-memyl-3-oxobutananride (299 mg. 1.82 mmol) are 
dissolved in 5 ml THF. Ethyl polyphosphate (0.30 g) is added and the reaction 

10 mixture is stirred at reflux temperature overnight After cooling to room temperature, 
the reaction is quenched with 10 ml of water and extracted with 10 ml ethyl aceiale 
(2 X). The combined organic layers are dried with sodium sulfate and the solvent is 
t^noved in vacuo. The product is purified via preparative. HPXX;; (RP18,cqlunm; 
eluent: aoetonitrilc-water, gradient 10:90 to 90:10). 

15 . Yield: 104 mg (27% of th.) 

I.C-MS (method 1): R*= 4.10 min. 
MS (ESIpos): m/z = 43 1 (M+H)"* 

«H-NMR (200 MHz, DMSO-d^): 5 = 9.89 (d, IH); 7.93 (d, 2H); 7.54 (d, 2H); 7.38- 
8.12 (TO. ^H); 5.36 (d, IH); 2.59 (d, 3H); 1.66 (s. 3H) ppm. 
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Example 6 - 

4-(4-CyanopheByl)-N JsI,6-trimetiiyl-2-thioxo- 1 -[3-(tri^ 
tetrahydn^-S-pyiiniidinecaiboxanu 



3-Trifluoromethylpheayl thiourea (200 mg, 0.91 mmol), 4-cyanoben3aldeliydc 
(238.2 mg, 1,82 mmol) and N,N-dimethyl-3-oxobutanamide (235 mg, 1.82 mmol) 
are dissolved in 5 ml THF. Ethyl polyphosphate (0.30 g) is added and the reaction 
mixture is stirred at reflux temperature overnight. After cooling to room temperature, 
it is quenched with 10 ml of water and extracted with 10 ml ethyl acetate (2 x). The 
combined organic layers arc dried with sodium sulfate and the solvent is removed in 
vacuo. The product is purified via preparative HPLC (RP18-column; eluent: aceto- 
nitrile-water, gradient 10:90 to 90:10), 
Yield: 270 mg (67% of th.) 
LC-MS (method I): Rt « 4.20 min. 
MS (ESIpos): m/z = 445 (M+H)"^ " 

'H-NMR (200 MHz, DMSO^d^): 6 = 9.77 (d, IH); 7,92 (d, 2H); 7.54 (d, 2H); 7,49- 
7.83 (m. 4H): 5.19 (br, s, IH); 333 (s, 3H); 2.78 (s, 3H); L43 (s, 3H) ppm. 



CN 
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Examolc 7 

E&yl 4K4^ophcnyl)^-mcmyl-2KmethylsulfenylH-C3<trmuoiom^^ 
l,4-<fihy<ko-5-pyrimidinecaiboxylate 



CN 




Efliyl4-C4-cyanophenyl)-6.melliyl-2-tMoxo-l-[3-(trifluorome1hyl)phenyl]-l^^^ 
tetrahydro-S-pyriimdinecarboxylate (Example 3; 1000 mg. 2.24 irnnol), iodomethane 
(350.5 mg, 2.47 mmol) and potassium carbonate (341 mg, 1-82 mmol) are dissolved 
in 20 ml acetone. The reaction mixture is stirred at room temperature overnight and 
the solvent is removed in vacuo. The product is purified by column chromatography 
(silica gel; eluent cydohexane-ethyl acetate, gradient 90:10 to 50:50). 
Yield: 998 mg (97% of th-) - . .- 
LC-MS (method 3): Rt = 4.20 min. 
MS (ESIpos): m/z = 460 (M+H)* 

^H-NMR (200 MHz, DMSO-<3<): 5 -= 7.85 (d, 2H); 7.69-7.94 (m, 4H); 7.60 (d, 2M); 
5.76 (s, IH); 4.04 (q, 2H); 2.14 (s, 3H); 2.01 (s, 3H); l.ll (t, 3H) ppm. 
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Exampie 8 

Methyl 4-(4-cyanopfeenyl)-6-metfayl-2-(m6thylsulfenyl> l-[3-<trifluoromethyl)- 
phenyl]-! ,4-dihydro-5-pyrunidmecaiboxylate 



Ethyl 4-(4-cyanophenyl)-6-meaiyl-2-<metiiylsul£myl)-I-[3-<toifluoromethyI)phenyl^ 
l,4-dihydro-5-pyrimidinecaiboxyiate (Example 7; 100 mg, 0.22 nunol) and sodium 
methoxide (117.6 mg, 2.18 nimol) are dissolved in 5 ml methanol and stirred at 
reflux temperature for 3 h. The reaction is qumdied with 10 ml of water and the 
aqueous phase is extracted with 10 ml methylene chloride (2 x). After drying with 
sodium sulfate, the solvent is removed in vacuo and the product is purified by 
column chromatography (silica gel; eluent: cyclohexane-ediyl acetate, gradient 90:10 
to 50:50). 

Yield: 60 mg (62% of th.) 
LC-MS (method 2): R< = 4.27 min. 
MS (ESIpos): m/z » 446 (M+H)*. 
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Exampie 9 

E(Iiyl4-(4-cyanophenyl)-^m^yi-2-(^ylsolfeiiyl>-l-[3-(trifl^ 
dihydro-S-^yrimidinecaiboxylate 



Ethyl 4-(4-cyanopheayl)-6-methyl-2-thioxo-I-[3-(trifluoromethyl)pIieayJ]-l,2,3,4- 
tetrahydro-S-pyrimidinecarboxylate (Example 3; 100 mg, 0.22 mmol), iodoethane 
(38.5 mg, 0.25 nimol) and potassium caibonate (34.1 mg^ 0.25 nunol) are dissolved 
in 3 rat acetone and stirred at room tempetature overnight The solvent is removed in 
vacuo and the product is purified via preparative HPLC (RPlS-column; elurait; 
acetonitrile-water, gradient 10:90 to 90; 10). 
Yicldr62 rag (58% of fh.) 
LC-MS (mefliod 2): Rj - 4.67 min. 
MS (ESIpos): m/z = 474 (M+H)* 

'H-NMR (200 MHz. DMSO-d^): 6 = 7.85 (d, 2H); 7.68-7.94 (m, 4H); 7,60 (d, 2H); 
5.75 (s, IH); 4.03 (q, 2H); 2.74 (m, 2H); 2.01 (s. 3H); l.H (t, 3H); 1.01 (t, 3H) ppm. 



CN 
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Examole 10 

Ethyl 4-(4-cyanophenyl>6^etliyl-2-<piopylsuifenyl)-l-[3 
1 ,4-dihydro-5-pyrb3Mdmecarboxylate 



CN 




Ethyl 4-(4-cyaiiophenyl)-6-inetiiyl-2-tMoxo- l-[3-(Mfluoromethyl)ph 1 ^,2^X4^ 
tetrahydro-5-pyriimdinecaiiK>xyla^^ (Example 3; 100 mg, 0.22 mmcl), 1-iodopropane 
(42.0 mg, 0-25 nmiol) and potassium carbonate {34,1 mg, 0,25 mmol) are dissolved 
in 3 ml acetone and stirred at room temperature overnight The solvent is removed in 
vacuo and the product is purified via prq>arative HPLC (RPlS-column; elueat: 
acetonitrile-water, gradient 10:90 to 90:10), 
Yield: 45 mg (41% of th.) 
LC-MS (method 3): Rt= 4,45 min, 
MS (ESIpos): in/2 - 488 (M+H)*. 
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Example 11 

Ethyl 4-(4-cyanophenyI)-6-me&yl-2<biitylsulfim 
dibydro-5-^yriimdmecacboxylate 




Ethyl 4-(4H^yauopheayl)-6-methyl-2-tMoxo-l--[3-(trifluoroniethyI)pheayI]-l,2,3,4- 
tetrahydro-5-pyriinidmecarboxylate ^xactiple 3; 100 mg, 0.22 nunolX l-iodobatane 
(45,0 mg, 0.25 nunol) and potassium catbonate (34,1 mg, 0.25 mmol) are dissolved 
in 3 ml acetone and stirred at room temperature overnight The solvent is removed in 
vacuo and the product is purified via preparative HPLC (RPlS-cclumr^ eluent: 
acetonitrile-water, gradient 10:90 to 90:10). 
Yield:53mg(47%of th0 - . 
LC-MS (method 3): Rt = 4.58 min. 
MS (ESIpos): m/z = 402 (M+H)^ 
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~ Example 12 - . 

Ethyl 4-(4-cyanophenyl)-6Hmethyl-2-[(4-pyridinylmethyl)sulfmyl^^ 
mcthyl)pheayl]-l,4-dihydro-5-pyrinudinecarboxylate 



CN 



5 




Ethyl 4<4H?yanophenyl)-6-methyl-^2-tMoxo-l-[3-(trifluoromethyl)phenyl]- 1,2^,^^ 
tetrahydro-5-pyrimidinecaiboxylate (Example 3; 100 mg, 0.22 ramol), 4-(broino- 
methyi)pyridine hydrobromide (62.5 mg, 0.25 mmol), N,N,N-tribatyl-l-butan- 

10 aminium iodide (7 mg, 0.03 mmol) and potassium carbonate (65.2 mg, 0.47 ramol) 
are dissolved in 3 ml acetone and stirred at room temperature overnight The solvent 
is removed in vacuo and the product is purified via preparative HPLC (RP18- 
column; eluent: acetonitrile-water, gradient 10:90 to 90:10). 
Yield: 34 mg (28% of th.) 

15 . LC-MS (method 3): Rt = 3.92 min. 
MS (ESIpos): m/z « 537 (M+H)* 

'H-NMR (200 MHz. DMSO-d<i): 8 = 8.34 (m, 2H); 7.89 (m, 2H); 7.82 (d, 2H); 7.72 
(m. 2H); 7.57 (d, 2M); 7.53 (m, IH); 7.13 (dd. IH); 5.78 (s,lH); 3.94-4.14 (m, 4H); 
2.00 (s, 3H); HO (t, 3H) ppm. 
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Example 13 

Ethyl 4-(4-cyattophettj4>6-methyl-2-[(3-pyridm -[3-(trifluoio- 
metfayl)phenyl]-l ,4-dihydio-5-pyriinidinecarboxylate 



Ethyl 4-(4-cyanophenyl)'6-methyl-2-thioxo-l-[3-(trifluoromethyl)phenyl]-l,2,3,4- 
tetrahydro-S-pyiimidinecarboxylate (Example 3; 100 mg, 0,22 nimol), 3-(chloro- 
methyOpyridiae hydrochloride (40.5 mg, 0.25 nunol), N,N,N-tributyl-I-butan- 
ammium iodide (7 mg, 0.03 mmol) and potassium carbonate (65.2 mg, 0,47 miriol) 
arc dissolved in 3 ml acetone and stirred at room temperature overnight. The solvent 
is removed in vacuo and the product is purified via preparative HPLC (RP18- 
column; eluent: acetonitrile-water, gradi^t.lO:90 to 90:10). 
Yield: 25 mg (21% of th.) 
LC-MS (method 2): Rt = 3.93 min. 
MS (ESIpos): m/z = 537 (M+H)*. 



CN 




f- 
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Exarople 14 

Ethyl 4-(4-cyanoph«nyl)-2- {[2-<dietbylammo)efhyl3siilfenyl}-6-methyl-l-[3-(trir 
fluoromethyl)phenyl]-l,4<iihydro-5-pyrimidmecaiboxylate 




11 X 



CH, 




Ethyl 4-(4-<^anophenyl)-6-melhyl-2-tMoxCHl-[3<trifluoromethyl)phenyl>l,2,3,^ 
tetrahydro-5-pyrimidmecaiboxylate (Bxaiaplc 3; 100 mg, 0.22 mmol), N-(2-bromo- 
ethyl)-N,N-diethylamme hydrobromide (64.5 mg, 0.25 nunol), N,N,N-tribiityl-l- 

10 , butanaminium iodide (7mg, 0.03 mmol) and potassium carbonate (65.2 mg, 
0,47 tttmol) are dissolved in 3 ml acetone and stirred at room temperature overnight. 
The solvent is removed m vacuo and the product is purified via pr^arative HPLC 
(RPlS-column; eluent: acetonittile-water, gradient 10:90 to 90:10). 
Yield: 15 mg (12% of th.) 

15 LC-MS (method 2): Rt= 3.17 min, 
MS (ESIpos); m/z » 545 (M+Bf. 
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Example IS 

Ethyl 4-(4-cyanophenyl)-2-[(lH-iinidazol-2-ylm 
fluoromethyl)pheGyl]-l,4-dihydio-5-pyriimdinec»^ 



Ethyl 4-(4-cyanophenyl)'6-methyU2-thioxo-l-[3-(trifluoromethyl)ph^^^ ,2,3,4- 
tetrahydro-S-pyriamdinecarboxylate OBxaraple 3; 100 mg> 0.22 rnmol), 2-(broTno- 
methyO-lH-imidazole hydrobiomide (64.5 rng, 0-25 mmol), N,N,N-tributyH -butan- 
aminium iodide (7 mg, 0.03 mmol) and potassium carbonate (65,2 mg, 0*47 mmol) 
are dissolved in 3 ml acetone and stirred at room temperature overnight The solvent 
is removed by distillation in vacuo and the product is purified via preparative HPLC 
(RP18-column; eluent: acetonitrile-water, gradient 10:90 to 90:10). 
Yield: 13 mg (1 1% of th.) 
LC-MS (method 3): Rt = 3-74 min, 
MS (ESIpos): m/z = 526 (M+H)^ 
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Eicample 16 

2-Cyauoetbyl 4-(4H;yanoph6iiyl)-6-m6thyl-2-tMoxo-l-[3-(trifluoromethyl)phenyl]- 
1^3,4-tetrahydro-5-pyriinidnieca]:boxylate 




Under argon, trimelJiylsilyl polyphosphate (10.6 g) is dissolved in 75.7 ml absolute 
dioxane. To this solution are added 4-cyanobenzaldehyde (5.95 g, 45.4 mraol), 3- 
trifluoTomethylphenyl thiourea (5 g, 22,7 mmol) and 2-cyanoethyl acetoacetate 
(6.4 g, 45.4 mmol). The reaction mixture is stirred at 80°C for 3 hours. Aft«- 
evaporation of the dioxanc solvent, the residue is dissolved in ethyl acetate and 
washed with saturated aqueous sodium bicarbonate solution, 38% sodium bisulfite 
solution and saturated sodium chloride solution. Aflta- drying wife magnesium sulfate 
and evaporating off the solvent, the residue is dissolved in 15 ml methanol and 
purified by preparative HPLC (column: KromasU 100 C 18 5 urn, 30 mm x 150 mm; 
precolumn: Gromsil ODS 4 HE 15 |iin, 10 mm x 20 mm; flow rate: 66 raymin; 
solvent A: acetonitrile, solvent B: water, gradient: 0 min 10% A, 3 min 10% A, 
11 mill 90% A, 13 min 90% A, 13.2 min 10% A, 15 min 10% A; wavelength: 
220 nm; injection volume: approx. 2000 jil; number of injections: 12). The product 
containing fractions are combined and concentrated in vacuo. 
Yield: 7.73 g (72.3% of th.) 
MS (ESIpos): m/2 = 471 (IVUfl)* 



-48- 

^H-NMR (200 MHz, DMSO-dg): 6 = 103 (d. 1H);.7.9 (d, 2H); 7.4-7.8 (m, 6H); 5.4 
(d, IH); 4.25 (m, 2H); 2.9 (tr, 2H); 2.1 (s, 3H) ppxn. 



In analogy to the procedure of Example 16. the following compounds are prepared: 



Ex.-No- 


Structure 


Starting 

materials 


Yield 

I%J 


Mass 


17 


CN 

11 


4-cyano- 
bexizaldehyde; 
3-chloropheiiyl 
thiourea; 

ethyl acetoacetate 


71 


412 


18 


° IT 


3-iutro- 

benzaldehyde; 

3-'trifluoro- 

methylphenyi 

thiourea; 

etfayl acetoacetate 


74 


466 



# 

Example 19 

4-(4<>yanophenyl)-6-methyl-2-tMoxo-l-[3'(trifluoromethyl)phenyl]-l^,3,4^^^ 
hydropyrimi<line-S--cai)}oxyIic acid 
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2-Cy anoetliyl 4-(4-cyanophenyI)-6-methyl-2-thioxo- 1 -[3 -(trifluoK)metliyl)phenyl]- 
l,2,3,4-tetrahydro-5-pyrimidinecarboxylate (Example 16; 47 tng, 0.1 mmol) is 
dissolved in 0.5 ml dioxane. After addition of l,8-diazabicyclo[5.4.0]undec-7-ene 
(15 III, 15 rag, 0.1 nimol), tiie reaction mixture is stirred at room tempestaturc for 3 
hours. The reaction mixture is diluted with 1 N hydrochloric acid and extracted with 
ethyl acetate. After drying with magnesiimi sulfete and evaporating off the solvent, 
the residue is purified by preparative HPLC (column: Nucleosil 100-5 C 1 8 Nautilus 
20 mm X 50 ram, 5 jim; solvent A: acetonitrile, solvent B: water + 0.1% fonnic acid; 
flow rate: 25 ral/min; gradient: 0 min 10% A, 2 min 10% A, 6 min 90% A, 7 rain 
90% A, 7.1 min 10% A, 8 min 10% A; wavelengtfi; 220 nm; injection volume: 
approx. 550 fil; number of injections: I). The product containing fractions are com- 
bined and conc^trated in vacuo. 
Yield: 7.73 g (72,3 % of th.) 
MS (EI): ra/z = 417 (M+H)* 
LC-MS (method 1): Rt = 4.2 min. 
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•H-NMR (200 MHz, DMSO^): 6 = 12.8 (broad s. IH); 10-15 (d. IH); 7-9 (d, 2H); 
7.4-7.8 (m, 6H); 5,4 (d, IH); 2.1 (s, 3H) ppm. 

4.{5<l-Hyd»xyethyl>6-ii.eaxyl-2-tMoxo.l-[3<trifli«3romethyl)ph^^^^^ 
tetrahydio-4-pyrimidinyl>b«iz»mtrile 




4.{5-Acetyl-6-methyl-2-thiox(>-l-[3<trifluoromethyl)pheayl]-l,2.3,4-tetraliyck^ 
pyrimidinynbenzonitrile (Example 1; 100 mg, 0.24 mmol) is dissolved in 3 ml 
methanol, and sodium borohydride (10 mg. 0.26 mmol) is added. After stirring at 
room temperature for 1 h. tbe crude niixture is purified via preparative HPLC (RP18- 
column; eluent: acetonitrile-water. gradient 10:90 to 90:10) to give the product as a 
l,6:l-mixture of Ihe two diastereomers. 
Yield: 86 mg (86% of th.) 
LC-MS (method 4): Rt = 4. 10 min. 
MS (ESIpos): m/z = 418 (M+H)*. 
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Example 21 

Ethyl 4-(4-cyano-2-methylpheny^6-methYl-2-thioxo-l-[3-(trifluoromethyl)phenyl]- 
1^3>4-tetrahydro-5-pyrmiidinecarboxylate 



5 




4-'Cyano-2-raethyIbeaizalclehyde (200 mg, 1.38 inmol), 3-tiifluoroi«ethylphenyl 
tluowea (276 mg, 1.25 mmol), ethyl 3-oxobutanoate (179 mg, 1.38 mmol) and 
trimethylsilyl polyphosphate (225 mg) in 5 ml THF are stirred overnight at reflux 

10 temperature. The reaction mixture is cooled to room temperature, and after addition 
of 20 ml 0.5 M hydrochloric acid the aqueous phase is extracted with efliyl acetate 
(2 X 20 ml). The combined organic layers are washed witii saturated aqueous sodium 
caibonate solution and dried with sodium sulfetc. The solvent is removed in vacuo 
and the crude product is purified via prqiarative HPLC (RPl 8-column; eluent: accto- 

15 ra'trile-water, gradient 10:90 to 90:10). 
Yield: 320 mg (56% of th,) 
LC-MS (method 5): Rt = 4.32 min. 
MS (ESIpos): m/z = 460 (M+Bf 

'H-NMR (200 MHz, DMSO-d<;): 6 = 10.09 (d, IH); 7.63-7.86 (m, 7H); 5.61 (d, IH); 
20 3.97 (q, 2H); 2.56 (s, 3H)i 2.08 (s, 3H); 1.00 (t. 3H) ppm. 
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Exampte 22 

4-{5-Acetyl-^-metiiyl-3-propionyi"2-1iuoxo-l-[3-(tr^ 
teti^ydro-4-pyriinidinyl} benzonitrile 



4- {5- Acetyl-6-mefhyl-2-tbioxo-l -[3-(trifluoromethyl)pheoyy 

pyrimidmyl}benzonitrile (Example 1; 100 tug, 0,24 romol) is dissolved in 3 ml THF, 
After addition of pyridiae (21 mg, 0,26 mmol) and piopanoyl chloride (22 mg, 

0. 24 mmol), the reaction mixture is stirred at room temperature overnight arid is ttien 
quenched with 10 ml water. After extraction with ethyl acetate (2 x 10 ml)> the 
organic layer is dried with sodium sulfate, and the crude product is purified via flash 
chromatography on silica gel using a gradient of cyclohexaue/ethyl acetate. 

Yield: 78 mg (69% of th.) 

1. C-MS (metiiod 6): Rt = 4.23 min. 
MS (ESIpos): m/z = 472 (M+H)"" 



^H^Nl^ (200 MHz, DMSO-dtf): 8 = 7,44-7.97 (m, 8H); 6.66 (s, IH); 3.28 (m, IH); 
2.87 (m, IH); 2.45 (s, SH); 2.09 (s, 3H); 1,17 (t, 3H) ppm. 




In analogy to the procedure of Example 22, the following compoimds are prepared: 
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Ex,-No. 


- Structure 


. Starting 


Yield 


R( [min] 


Mass 






materials 


.1%! 


(method) 








E?can:q>ie 1; 








23 




cyclopropyl 

carbonyl 

chloride 


74 


4.22(6) 


484 


24 


II 1 


Example 1 ; 
cyclopenlyl- 
acetyl chloride 


74 


4.73 (6) 


526 




CN 


Example 1; 








25 




cyclobutyl 

carbonyl 

chloride 


42 . 


4.44 (6) 


498. 
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Example 3; 
pfopanoyl 
chloride 




Starting 
materials 



Yield 

r/oi 



Rt(minl 
(method) 



Mass 



68 4.30(7) 



o I Example 3 ; 

M'^^^'v^ jcyclopropyl 



502 



70 1 4.30(7) 



caibonyl 
dhloride 



514 



^^^^ j cyclopentyl- 



61 



acetyl chloride 



4.60 (7) 



556 
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Structure 


Starting 


Yield 


Rt (min] 


Mass 






materials 


1%I 


(method) 








Example 3; 








29 




cyclobutyl 

carbonyl 

chloride 


59 


4.40(7) 


528 













Example 30 

4-{S-Aoetyl-6-methyl-2-<methyl$ulfenyl)-l-[3-(trifl^ 
4-pytimidmyl}ben2;omtrile 




4"(S-Acetyl-6-methyl-2-thioxo-l-[3-(trifluoromethyl)phenyI]-1^3,^^^ 
pyriniidinyl}benzomtrile (Example 1; 100 mg, 0,24 mmol), 1-iodomethane (38,0 mg, 
0.27 mmol) and potassium caibonate (34,1 mg, 0.25 mmol) are dissolved in 3 ml 
acetoae and stirred at room temperature overnight The solvent is removed in vacuo 
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and flie crude product is piirified via preparative HPLC (RPl S-coItunn; eluent: aceto- 
nitrile-water, gradieat 10:90 to 90:10). 
Yield: 67 mg (65% of th.) 
LC-MS (method 4): = 4.30 min. 
MS (ESIpos): m/z = 430 (M+Uf 

^H-NMR (200 MHz, DMSO-d*): 6 = 7.55-7.96 (m, 8H); 5.85 (s. IH); 2.19 (s, 3H); 
2.16 (s, 3H); 1.98 (s, 3H) ppm. 

Example 31 

Ethyl 4-(4-cyyano-2-mefhylph©iyl>6-me&yl-2<inethyIsulfanyi)-l-[^ 
methyI)plienyl]-l,4-dihydro-5-pytiimdinecarboxylate 



Ethyl 4-(4-cyano-2-methylphenyl)-6-methyl-2-ti3xoxo-l-[3-(tiifluoiometIiyl)phenyl3- 
l^,3,4-tetrahydro-5-pyriinidinecarboxylate (Example 21; 100 mg, 0.22 mmol), 
1-iodcmethane (34.0 mg, 0.24 mmol) and potassium caibonate (34.1 mg, 0.25 mmol) 
are dissolved in 3 ml acetone and stirred at room temperature overnight. The solvent 
is removed in vacuo and the crude product is purified via preparative ItPLC (RP18- 
cclumn; eluent: acetonitrile-water, gradient 10:90 to 90:10). 
Yield: 78 mg (76% of th.) 
LC-MS (method 3): R, = 4.70 min. 
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MS (ESIpos): m/z = 474 (M+H)*. 
Example 32 

Acetic acid 2-[5-acetyl-4-(4-cyanophen.yl)-6-methyl-l-(3-(trifluoiomettiyl)phaiyl]- 
l,4-dihydropyrimidin.e-2-ylsul&ayl]-^yI ester 



To a solution of 2-bronioethyl acetate (37.6 rag, 0.23 mmol) in 500 nl DMF are 
added potassium carbonate (82.9 mg, 0.6 mmol) and 4-{5-acetyl-6-methyl-2-thioxo- 
l-[3-(trifluororaethyl)phenyl]-l,23,47tetrahydro-4-pyriniidinyl}ben2»nitrile 
(Example 1; 62.3 mg, 0.15 mmol). The reaction mixture is shaken for 15 hours, 
filtered and purified by preparative HPLC (column: Nucleosil 100-5 C 18 Nautilus 
20 mm X 50 mm, 5 jmi; solvent A: acetonitrile. solvoit B: water + 0.1% foimic acid; 
flow rate: 25 ml/nun; gradient 0 min 10% A, 2 min 10% A, 6 min 90% A, 7 min 
90% A, 7.1 min 10% A, 8 min 10% A; wavelength: 220 xrni; injection volume: 
approx. 550 |xl; number of injections: 1). The product containing flections are com- 
bined and concentrated in vacuo. 
Yieldi 0.6 mg (0.8% of th.) 
LC-MS (method 3): Rt = 438 min. 
MS (ESIpos): m/z = 502 (M+H)*. 
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In analogy to the procedure of Example 32, the following compounds are pr^ared: 















iTias^ 








materials 


t%J 


(method) 








O X 


Exatxiple 17; 








33 




catbamic acid 
3-bromo- 
propyl ester 


20.3 


3.95 (7) 


513 








Example 3; 








34 






l-(2-chloro- 
ethyl)- 
pyrrolidine 
hydrochloride 


3.3 


3.19 (7) 


543 








Example 17; 












^ o 


l-(2-chloro- 








35 




ethyl)- 

pyirolidine 

hydrochloride 


3.8 


3.16 (7) 


509 



LcA36 266-GB01 



59 




Starting 
materials 



Yield 



Rt Imin 
(methodj 



Mass 
(M+HJ 



Example 17; 

4-(2-chloro-' 

ethyl). 

moipholine 

hydrochloride 



3.8 



3.14(7) 



525 



Example 17; 
3-brOTno- 
piopan-l-ol 



34-5 



4,02(8) 



470 



Example 3; 
2-bromo- 
ethanol 



25.9 



43(7) 



474 



Example 3; 
3-bromo- 
propan-l-ol 



18.5 



4.29 (3) 



504 



T,A<!(i266-GBai 




-60 




LeA36 266-GBqi 

-61- 



Ex,-No. 


Stracture 


Starting 


Yield 


Rc [min] 


Mass 






materials 




(method) 




44 


6, 


Example 17; 
iodomethane 


37.6 


4.44(3) 


426 


45 




Example 3; 

bromo- 

acetonitrile 


49.5 


3.71 (3) 


485 






Example 3; 








46 


2-chloro- 

methyI-1- 

methyl-li;/- 

imidazole 

hydrochloride 


40-8 


3.13(7) 


540 




O 1 


Example 3; 








47 




carbamic acid 
3-bromo- 
propyl ester 


14,6 


3.94 (7) 


547 
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Starting Yield 
materials 1%1 



Rt [min] 
! method) 



Exainple 17; 
2-bromo- I 33*6 



Example 3; 
6-chloro- 
H ^ I methyl- IH- 
J,^ pyrimidine- 
2,4-<iion6 



53,8 



Mass 



4.21(3) 456 



3.75(7) 570 




Example 1; | 24.0 j 4.05 (7) j 444 
iodoethane 



Example 3; 

2.bronio- I 13.3 | 3.75(3) I 499 
propionitrile 
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Ex.-No. 


Structure 


Startiag 


Yield 


Rt [min] 


Mass 






materials 


1%1 


(method) 




52 


CN 

•^^ " JUL >o 


Example 3; 
2-bromo- 
N iV-diethvl- 
acetamidc 


513 


4.45 (3) 


559 






Examples; 








53 




2-bromo- 
JV-methyl- 


59 4 




•31/ 




acetamide 










CN 


Example 3; 








54 


6^ - 


4-cWoro- 
methyl-3,5- 
dimethyl- 
isoxazole 


60,1 


4.22 (7) 


555 




Ex,-No. 


Stnictiire • 


Starting, 
materials . 


Yield 
[%1 


Rt[min] 
(method) 


Mass 


55 


• c 

X 




Jixaniptd 1, 

4-chloro- 

methyI-2- 

methyl- 

thiazole 

hydrochloride 


5,4 


3.96 (7) 


527 


56 


F 


Example 1; 

4-chloro- 

methyl-3,5- 

dimethyl* 

isoxazole 


21.6 


4.02 (7) 


525 
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Example 57 

4-(4<:yanophenyl)-6-methyl-2-(methylsulftnyl>l-[3-(trifluoromethy^ 
dihydro-5-pyrimidinecarboxyIio acid 




Methyl 4-(4-cyanophenyl)-6-methyl-2-(raethylsulfanyl)- l-[3-(tr5fIuoromethyl)-. 
phenyl]-! ,4-dihydro-5-pyrinudmecarboxylate (Example 8; 9.51 g, 21.4 inmol) is 
dissolved in 175 ml THF/etfaanol/water (10:5:1). Potassium hydroxide (3.59 g, 
64.1 mmol) is added, and the reaction mixture is stirred overnight The reaction 
mixture is diluted with 100 ml of water, and ttie aqueous phase is washed with 
diethyl ether. The resulting aqueous phase is acidified to pH 1 with hydrochloric 
acid, and the resulting precipitate is mtered off, dissolved in ethyl acetate and washed 
with water. After drying with sodium, sulfite, the solvent is removed in vacuo to give 
the product 

Yield: 655 mg (7% of th.) 
LC-MS (method 5): R, = 3.77 min. 
MS (ESIpos): m/z = 432 (M+H)* 

'H->JMR (200 MHz, DMSO-dfi): 5 = 12,32 (broad s, IH); 7.52-7.98 (ra. 8H); 5.75 (s. 
IH); 2.15 (s, 3H); 2.02 (s, 3H) ppm. 
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^.TOinple 58 

2-a>iefhylainmo)ethyl 4K4^opheayl)^-mefhyl-2Kniethyl^ 
flaotomethyl)phenyl]-l,4-dihydK)-5-pyriimdinecarboxylate 



H3C 




4.(4-Cyanophenyl)-6-methyl-2-(methylsuIfanyl)-l-[3-(trifluorometliyl)^^ 
dihydro-S-pyrimidinecaiboxyUc acid (Example 57; 100 mg, 0.23 mmol) is dissolved 
in 3 ml acetone. Potassium carbonate (67 mg» 0,49 mmol), j^/.(2-bromoethyl)-A/;W^- 
dielhykmine hydrobromide (67 mg, 0.25 mmol) and MM/Z-tributyl-I-butan- 
aminiura iodide (~ 5 mg) are added, and the reaction mixture is stirred at room 
temperature for 4 hours, the solvent is removed in vacuo, ethyl acetate is added and 
after extraction with 1 N sodinm hydroxide solution, the organic layer is dried and 
the solvent is evaporated. The crude product is purified via preparative HPLC (RP18- 
column; eluenfc acetonitrile-water, gradient 10:90 to 90:10). 
Yield: 90 mg (73% of th.) 
LC-MS (method 5): Rt = 3-00 min. 
MS (ESIpos): ra/z= 531 (M+H)* 

'H-NMR (200 MHz, DMSO-dfi): 5 = 7.55-7.98 (m, 81^; 5.78 (s, IH); 4.07 (t, 2H); 
2.62 (t. 2H); 2.41-2.58 (m. 4H); 2.15 (s, 3H); 2.03 (s, 3H); 0.91 (t, 6H) ppm. 



In analogy to the procedure of Example 58, the foUowing compounds arc prepared: 
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Ex.-No. 


Structure 


Starting 


Yield 


Rt [min] 


Mass 






materials 


[%1 


(method) 




59 


■ ^ 

F 


Example 57; 

l-(2-chloro- 

ethyl)- 

pyrrolidine 

hydrochloride 


43 


3-80 (4) 


513 


60 




Example 57; 
ethyl bromo- 
acetate 


42 


4.50 (4) 


518 


61 




Example 57; 
2-chloro- 
A^-ethyl- 
JV'-methyl- 


48 


3,70(4) 


517 




F 


ethanamine 










hydrochloride 
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Starting 
materials 



Example 57; 
l-(2-chloro- 
ethyi)- 

'» I 

piperidine 
hydrochloride 



Example 57; 

methyl 

chloroacetate 



Yield 



R« [min] 
(method) 



46 



71 



Mass 



3.80 (4) 



4.10(7) 



543 



504 
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C. Operative example s rgliitin p to pharmaceatical comnositioas 

The compounds according to the invention can be converted into phannaceutical 
preparations as follows: 

TabletT 

Composition: 

100 mg of the compound of Example 1, SO mg of lactose (monohydrate), 50 mg of 
maize starch (native), 10 mg of polyvinylpyrrolidone (PVP 25) (from BASF, 
Ludwigshafen, Germany) and 2 mg of magnesixmi stearate. 
Tablet weight 212 mg, diameter 8 mm, curvature radius 12 mm. 

Preparation: 

The mixture of active component, lactose and starch is gitinulated with a 5% solution 
(m/m) of the PVP in water. After drying, the granules are mixed with magnesium 
stearate for 5 min. This mixture is moulded using a customary tablet press (tablet 
format, see above). The moulding force applied is typically 15 kN. 

Orally administrable suspension: 

Composition: 

1000 mg of the compound of Example 1, lOOO mg of ethanol (96%), 400 mg of 
Rhodigel (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water, 

A single dose of 100 mg of the compound according to the invention is provided by 
10 ml of oral suspension. 
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Preparation: 

The Rhodigel is suspended in ethanol and the active component is added to the 
suspension. The water is added with stirring. Stirring is cx>ntinued for about 6h until 
the swelling of tiie Rhodigel is complete. 
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We ciaim 

1. Compounds of the general formulas (I- A) and (I-B) 




wherein 

A represents an aiyl or heteroaryl ring, 

R', and independently from each other represent hydrogen, halogen, 
nitro, cyano, Ci-Cg-alkyl, hydroxy or Ct-Ce-alkoxy, wherein Ci-Cg- 
alkyl and Ci-Cfi-alkojQr can be fiather substituted with one to three 
identical or different radicals selected from the groitp consisting of 
halogen, hydroxy and Ci-C4-alkoxy. 

R"* represents Ci-C6-alkyl. Ci-Cs-alkylcarbonyl, Ci-Cfi-alkoxyoatbbnyl, 
hydroxycaibonyl, aminocafbonyl, mono- or di-Ci-C4-alkylamino- 
carbonyl, Ce-Cio-aiylaminocarbonyl, heteroarylcarbouyl, heterocyclyl- 
carbonyl, heteroaryl, heterocyclyl or cyano, wherein Ci-Q-alkyl, 
Ci-C<s-alkylcarbonyl, Ci-Q-alkoxycarbonyl. mono- and di-Ci-C4- 
alkylaminocaibonyl can be fijrther substituted with one to three 
identical or different radicals selected from tlie group consisting of 
Cs-CsK^ydoalkyl, hydroxy, Ci-C4-alkoxy, Ci-CXt-alkoxycarbonyl, 
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hydroxycaibonyU aminocaibonyl, mono- and di-Ci-C^-alkylamino- 
caibonyl, C(-C4-aIkylcarbonylanuno, ammo^ mono- and di-^^i-C^- 
alkylamino, het^aryl^ heterocyclyl, tri-(Ci-C6-alkyl)-silyl and cyano^ 

represents Ci-C4-alkyl, wfaich can be substituted with one to three 
identical or different radicals selected from the group consisting of 
halogen, hydroxy, Ci-Ca-alkoxy, C2-C6-alkenoxy, CrCg-alkylthio, 
amino, mono- and di-Ci-C6-alkylamino, arylamino, hydroxycarbonyl, 
Ci-C6-alko3iycarbonyl and the radical -0-Ci-C4-alkyl-0-Ci-C4-alkyl, 

represents hydrogen, Ci-Ce-aJtylcarbonyl, Cs-Cg-cycloalkylcarbonyl, 
Ci-Q-alkoxycarbonyl, mono- or di-Ci-C4-alkyIarajnocarbonyl, 
wher^ CrC<5-aIkyIcarbonyl, Ci-Ca-alkoxycarbonyl, mono- and di- 
Ci-C4-anorIaminocaibonyl can be substituted with one to three 
identical or dififerent radicals selected from the group consisting of 
Ca-Cg-cycloalkyl, hydroxy, Ci-C4-alkoxy, amino, mono- and di- 
C I -C4-aIky lamino, 

represents Ci-Cd-alkyl, which can be substituted with one to three 
identical or different radicals selected from the group consisting of 
hydroxy, Ct-C4-alkoxy, amino, mono- and di-Ci-C4-alkylamino, 
Ci-C4-alkoxyoarbonyl^ hydroxycaibonyl, amuiocarbonyl, mono- and 
di-Ci-C4-alkylaminocarbonyl, Ct-C4-alkylcarbonyloxy, amino- 
carbonyloxy, cyano, aryl, heteroaryl and heterocyclyl^ wherein 
heteroaryl and heterocyclyl can be further substituted with one to two 
identical or different radicals selected from the group consisting of 
Ct-C4-alkyl, hydroxy and oxo. 



represents halogen, nitro, cyano, Ci-C^i-alkyl, hydroxy or Cj-C6- 
alkoxy, wherein Ci-C^-^Ikyl and Ci-C6-aIkoxy can be forther sub- 
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stituted with one to three identical or different radicals selected from 
the group consisting of halogen, hydroxy and Ci-C4-alkoxy, 

and 

Y\ Y^, and Y^ independently fitwn each other represent CH or N, wherein 
the ring contains either 0, 1 or 2 nitrogen atoms. 

2. Compounds of general formulas (I~A) and (I-B) according to Claim 1, 
wherein 

A represents an aryl or heteroaryl ring, 

R , R and R indep^dently from each other represent hydrogen, halogen, 
nitro, cyano, Ci-Cg-alkyl, hydroxy or Ci-Ce-alkoxy, wherein Ci-Ce- 
alkyl and CrCe-allcoxy can be fixrther substituted with one to three 
identical or different radicals selected from the group consisting of 
halogen, hydroxy and CrC4-alkoxy, 

R"^ represents Ci-Ca-alkylcaibonyU Ci-Ce-alkoxycarbonyl, hydroxy- 
cafbonyl, aminocarbonyl, mono- or di-Ci-C4-alkylaminocarbonyl, 
Ca-Cio-aiylaminocarbonyl, heteroarylcarbonyU heterocyolyloarbonyl, 
heteroaryl, heterocyclyl or cyano, wherein Ci-Q-alkylcaibonyl, 
Ci-C6-alko3Qrcaibonyl, mono- and di-Ci-C^-alkylaminocarbonyl can 
be further substituted with one to three identical or different radicals 
selected fiom the group consisting of Ca-Cg-cycloalkyl, hydroxy, 
Ci-C4-alkoxy, Ci-C4-aIkoxycarbonyl, hydroxycarbonyl, amino- 
carbonyl, mono- and di-Ci-C4-aIkylaminocarbonyl, Ci-C4-alkyl- 
carbonylamino, amino, mono- and di-CrC4-alkylamino, heteroaryl, 
heterocyclyl and tri-(Ci-C6-alkyI)-silyI, 
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reptesents Ci-d-alfcyl, wMch can be substituted with one to. three 
identical or different rascals selected from the group consisting of 
halogen, hydroxy, Ci-Ce-alkoxy^ Ca-Cg-alkenoxy, Cj-C6-alkylthio, 
amino, mono- and di-C|-C|5-alkylaniino, arylamino^ hydroxycarbonyl, 
Ci-Cc-alkoxycaibonyl and the radical -0-Ci-C4-alkyl-0-Ci-C4-alkyl, 

R^^ rqjresents hydrogen, Ci-Ce-alkylcarbonyl, Cs-Q-cycloalkylcaibonyl, 
Ci-C6-alkoxycarbonyl, mono- or di-Ci-C4-alkylaminocarbonyl, 
wherein Ci-Q-alkylcarbonyl, CrCc-alkoxycarbonyl, mono- and di- 
CrC4-alkylanodnocaxbonyl can be substituted with one to three identi- 
cal or different radicals selected from the group consisting of Cj-Cg- 
cycloalkyl, hydroxy, d-CU-alkoxy, amino, mono- and di-Ci-C4- 
allqrlamino, 

R^^ represents d-Ce-alkyl, which can be substituted with one to three 
identical or different radicals selected from the group consisting of 
hydroxy, Ci-C;4-alkoxy, amino, mono- and di-Ci-C4-alkylamino, aiyl, 
heteroaryl and heterocyclyl, 

R^ rq)resents halogen, nitro, cyano, Ci-Cg-alkyl, hydroxy or Ci-Q- 
alkoxy, wh^ein Ci-Cs-alkyl and Ci-Ce-alkoxy can be further sub- 
stituted with one to three identical or different radicals selected firom 
the group consisting of halogen, hydroxy and Ci-C4-alkoxy, 

and 

Y^ and Y^ independently from each oflier represent CH or N, wherein 
the ring contains either 0, 1 or 2 nitrogen atoms. 

Compounds of general fomiulais (I-A) and (I-B) according to Claim I or 2, 
wherein 
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A represents a phmyl or pyridyl ring, 

and independently from each other repres^t hydrogen, fluoto^ 
chloro, bromo, nitro, cyano> metiiyl, ethyl, trifluoromethyl or trifluoro- 
methoxy, 

R"* represents Ci-Ce-alkylcarbonyl, Ci-Cc-alkoxycarbony!, hydroxy- 
carbonyl, aminocarbonyl, mono- or di-Ci-C4-alkylaminocarbonyI or 
cyano, wherein Ci-Q-alkylcarbonyl, Ci-Cfi-alkoxycarbonyl and 
mono-Ci-C4-alkylaminocarbonyl can be substituted with one to three 
identical or different radicals selected fiom the group consisting of 
C3-C6-cycloalkyl, hydroxy, Ci-C4-alkoxy. d-Ca-aHcoxycarbonyl, 
amino, mono- or di-Ci-C4-alkylanMno, heteroaiyl and heterocyclyl, 

R^ represents methyl or ethyl, 

R^ represents hydrogen, Ci-Co-alkylcarbonyl or Cs-Cc-cycloalkylcarb- 
onyl, wherein CrQ-alkylcarbonyl can be substituted with a radical 
selected from the group consisting of C3'C6-cycIoalkyl, hydroxy, 
Ci-C4-alkoxy, amino, mono- and di-Ci-C4-aIkylamino, 

R^** represents Ci-C^-alkyl, which can be substituted widi a radical 
selected from the group consisting of hydroxy, Ci-C4-alkoxy, amino, 
mono- and di-Ci-C4-aIkylamino, phenyl, heteroaryl and heterocyclyl, - 

R^ represents halogen, nitro, cyano, trifluoromethyl, trifluoromethoxy, 
methyl or ethyl. 



and 



L6A36 2^BB01 



76 



, Y^ and Y^ each represent OEL 

4. Compounds of general fonnulas (I-A) and (I-B) according to Claim 1, 2 or 3, 
wherein 

5 

A represents a phenyl or a pyridyl ring, 

and each represent hydrogen, 

10 R^ represents ftuoro, chloro, bromoy nitro or cyanO) 

R"* represents Ci-C4-alkyIcarbonyl or CrC4-alkoxycarbonyl, wherein 
Ci-C4-alkoxycarbonyl can be substituted with a radical selected from 
the group consisting of hydroxy, Ci-C4-alkoxy, Ci-C4-alkoxycarbonyl, 
1 5 mono- and di-Ci-C4'alkylatnino, heteroaryi and heterocyclyl, 

R^ repres^ts methyl, 

R represents hydrogen, Ci-C6-alkylcarbonyl or Cs-C^-K^ycloalkyl- 
20 caibonyl, 

R^ represents Ci-C4-aIkyl, which can be substituted with a radical 
selected from the gronp consisting of hydroxy, CrC4-alkoxy, amino, 
di-Ci-C4-alkylamino, phenyl, pyridyl, imidazolyl, pyrrolidine and 
25 morpholino, 

R represents toQuororoethyl or nitro, 
and 

Y\ Y^ and each represent CB. 
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5. Compounds of general fonmilas (I-A) and (L-B) according to at least one of 
Claims 1 to 4, wherein A is phenyl or pyridyl. 

6. Compounds of general fomiulas (I-A) and (I-B) according to at least oiie of 
Claims 1 to 5, wherein is hydrogen. 

7. Compounds of general formulas (I-A) and (I-B) according to at least one of 
Claims 1 to 6, wherein is cyano. 

8. Compounds of general fomiulas (I-A) and (I-B) according to at least one of 
Claims 1 to 7, wherein R^ is hydrogen* 

9. Compounds of general fomiulas (I-A) and (I-B) according to at least one of 
Claims 1 to 8, wherein R* is Cj-C4-alkoxycarbonyl, which can be substituted 
with dimethylamino, diethylamino, N-ethylmethylamino, pynolidino or 
piperidino, or wherein R^ is Ci-C4-alI^lcarbonyL 

10. Compounds of general formulas (I-A) and (I-B) according to at least one of 
Claims 1 to 9, wherein R^ is methyl. 

11. Compounds of general formulas (I-A) and (I-B) according to at least one of 
Claims 1 to 10, wherein R^ is trifhioromethyl or nitro. 

12. Compounds of general formula (I-A) according to at least one of Claims 1 to 
1 1, wherein R^ is hydrogen, 

13. Compounds of general fomiula (I-B) according to at least one of Claims 1 to 
11, wherem R^^ is methyl, (lH-iinidazoI-2-yl)methyl, 2-(dietliylamino)ethyl, 
2-hydroxyethyI, 3-hydroxypropyl and 2-(l-pyrrolidinyl)ethy1, 
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Coinpounds of gmeral formula (I-C) 




wherein 



Z represents CH or N. and R\ and have the meaning indicated in 
Claims 1 to 12. 

Compounds of g«icral formula (I-E) 




a-E), 



wherein 



Z represents GH or N, 



K\ R^ and R* have the meaning indicated above, and 




(IV), 



wherein R^, and to have the meaning indicated in Claims 1 to 15, 

in the presence of an acid eitb^ in a fliree-component / one-step reaction or 
sequentially to give compoimds of the g^eral fomiula (I-D) 




wherein 

A, R^ to R^, R^, and Y* to Y* have the meaning indicated in Claims 1 to 1 5, 

optionally followed by reaction of the compounds of general formula (I-D) in 
the presence of a base eidier 

[A] with compounds of the general fomiula (V) 
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wherein R^^* has the meaning of as indicated in Claims 1 to 15, 
but does not represent hydrogen, and represents a leaving group, 
such as halogen, 

to give compounds of the general formula (I-A) or (I-Q, respectively, 

or 

(B] wifli compounds of the goaeral formula (VI) 

R^^-X^ (VI), 

wherein R^^ has the meaning indicated in Claims 1 to 15, and 
represents a leaving group, such as halogen, tosylate, mesylate or 
sulfate, 

to give confounds of the general formula (1-B) or (I-E), respectively. 

The composition containing at least one compound of general fonnula (I-A) or 
(I-C), as defined in Claims 1 to 12 and 14, and a pharmacologically acceptable 
diluent 

A composition according to Claim 17 for the treatment of acute and chronic 
inflammatory processes. 

The process for the preparation of compositions according to Claim 17 and 18 
charactOTzed in that the compounds of general formula (I-A) or (I-Q, as 
defined in Claims 1 to 12 and 14, together with customary auxiliaries are 
brought into a suitable application form. 
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20. Use of the compounds of general formula (I-A) or (I-C), as defined in Claims 
1 to 12 and 14, for the preparation of medicaments. 

21. Use according to Claim 20 for the prqiaration of medicaments for the treat- 
ment of acute and chronic inflammatory processes. 

22. Use according to Claim 21, wherein the process is chronic obstructive 
pulmonary disease. 

23. The composition containing at least one compound of general forraala (I-B) or 
(I-E), as defined in Claims 1 to 11, 13 and 15, and a pharmacologically 
acceptable diluent 

24. A composition according to Claim 23 for the treatment of acute and chronic 
inflammatoty process^. 

25. The process for the preparation of compositions according to Claim 23 and 24 
characterized in that ttie compounds of general formula (I-B) or (X-E), as 
defined in Claims 1 to 11, 13 and 15, together with customaiy auxiliaries are 
brougjit into a suitable application form, 

26. Use of the compoimds of general fonnula (1-B) or (I-E), as defined in Claims 
1 to 1 1, 13 and 15, for the pr^aration of medicaments. 

27. Use according to Claim 26 for the preparation of medicaments for the treat- 
ment of acute and chronic inflammatoiy processes* 



28. 



Use according to Claim 27, wherein the process is chronic obstructive 
pulmonary disease. 
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29. Process far coatroUing chronic obstiwtive pulmonary disease in humans and 
animals by admimstiation of a neatoophil elastase inhibitory amount of at 
least one compound according to any of Claims 1 to IS. 
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Heterocyclic derivatives 



Abstract 



The inventioxi relates to novel heterocyclic derivatives, processes for their prepata- 
. tion, and their xise in medicaments, especially for the treatment of chronic obstructive 
pulmonaiy diseases. 
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